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PREFACE 
i? 


‘The need for an iltstated and condensed work of reference 
{forthe inventor, the mechanical student, th artisan, and the works 
(gman with the ambition of an inquiring mind, bas become not 
‘only apparent to teachers of mechanics, but areal want among all 
‘who are interested in mechanical thought and work. 

It san interest the growth of which hasbeen greatly encour 
‘aged by the rapid development of the inventive and mechanical 
arts daring the past half century. 

‘The increasing inquiries from investors and mechanics, in 
regard to the principles and facts in constructive and operative 
mechanics have induced the author to gather sch istration: a8 
have been found available on the subject of mechanical motions, 
devices, and appliances, and to place them in a form for ready 
‘efrence with only sufficient text to explain the general principles 
of construction and operation, and as a partial exhibit of the 
‘mechanical forms in general use, with a view to place the largest 
amount of ilustrated information within the limited means of 
the humblestsecker after mechanical knowledge. 

‘The field of astrated mechanics seems almost united, 
land withthe present effort the author has endeavored partially t© 
fila void and thas to help the inquirer in ideal and practical 
mechanics, inthe tre line of research, 

‘Mechanical details can beat he presented tothe mind by dae 
‘grams ce illstrated forms, and this has been generally acknow!- 
‘ged to be the quickest and most satisfactory method of conrey> 
ing the exact conditions of mechanical stion and constriction. 

‘Pictures coovey tothe iagiting mind by instantaneous com- 
parison what detailed description by it successive presentation of 
eas and relational facts fail to do hence a work that appeals 
directly to the eye with Wastrations and short attached descrip 
tions, it is hoped, will become the means of sn acceptable form of 


mechanical education that appeals to modem wants for the em 
couragement of inventive thought, throagh the stay of ilustra- 
tions and descriptions of the leading Known principles and facts 
in constructive at. 

"The designing of the details of mechanical motion devices and 
appliances for specie purposes is an endless theme in the con- 
‘structive mind, and if we may be alowed to judge from the vat 
‘number of applications for patents, of which there have ben over 
milion in the United State alone, and of which over six hundred 
‘thousand have been granted in consideration of their novelty and 
‘uly, the run of mechanical thought seems to have become avast 
river in the progress of modem civilization, 

“To bring into strated detail all the known forms and ele- 
ments of construction isnot within the limit of a fruman life; bat 
to explore the borders of inventive design through the works that 
Ihave passed into record has ben the principal aim of the author of 
this book. 

GARDNER D. HISCOX. 





PREPACE TO SIXTEENTH EDITION 


‘The success of the previous editions of this work warrants 
the ive of this edition in enlarged and improved form. More 
than one hundred and sixty up-to-date mechanical movements and 
devices have been added, including many Straight Line Move 
iments thos making ita most useful book of reference for those 
engaged in mechanical studies and pursuits, notably inventors 
and designers of machinery in fact, forall wh are interested in 
mechanics and its devices 
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Section I. 


THE MECHANICAL POWERS. 


‘Force may be ssid to be the cause of motion and power m 
mechanics. Its condition may be static or dynamic; in thé later 
‘condition it vecomes the means forthe practical application of motion 
tn the various forms of mechanical devices Its statial condition 
Uustrated inthe strains sustained inthe material of construction and 


“The fst ad simple form of static force may be Uustrated in 
‘the eoluma, in the varioes positions in which it may be used for 
Tesistance of any kind; although in machinery, it may in 
felt become a moving body under stem. Static force 
may be represented by 1 column supporting weight; a 
‘eam under compressive strain; body of water retained 
‘na ill dam, team presare ina boler, compoased ale 
or liquefied gases, and a suspended weight 
1 cole spring or anything that i under pres 
sure without motion. The principal expremsiona for static 
{force are compresion, tension, and torsion, or their com- 
‘inations. ‘The eolation of force is the geometrical rela 
tion and vale of two or more forces acting upon a single 
point from diferent directions or of a single force acting 
gunst several point of resistance. 
‘The terms of resolution may be diesional, static, or dynamic. 


3. THE RESOLUTION OF SUS: 


> {2} PENSION—in which W represents a 
occ or the weight of gravitation, and 
O) @ Bib te vesning power or equivalent 
wets. Solution: 
Pad = ballthe 


‘when the anges are equal 





‘the varying angles. 
© paw soe Pm WX sine 
Seeors'  Baclooh 


1! _ 6 The forces inthe direction of P and 
in which the weight f a beam Inclined 
snd resting upon a polat at P= W, atthe 
‘entre of gravity. 

PaWxe P= 

w cs ea 





‘The longitudinal thrust of strats ot braces is the same as for 
tension strains inversely, oly thatthe weight of timbers or heavy 
‘materials shoud be considered separately as shown further on 


1+ Where the members are of 
‘he same length and at equa angles. 


Patra temo 


|. For unequal anges 


sates to mas 








shown in the ct, may have equal weights hang at varios distances 
‘on the arms, and they wil be balanced on the centre lie and at any 
angle above or below the centre lin. A nut for amateurs to crack. 


‘THE LEVER AND ITS POWER 
‘The weight of lever is not considered. 


14, Fest order. 


2 W Pxeiy Wx 
Da act 
1 Second onde 


te f sew Px(Fa)_y, 
rar Y 


= 

















14: Bll Crank or Angular Lever, fst 
order. Same notation a8 No, 








J tg. Bel Crank or Angular Lever, 








Pex ED), 
wor 
FF) 
“The erential weight of lever as mst be add to th 
ropes factor for scat compeaion 








1p. Revolving Lever, fst order. 
WaPxe 
+ 
Pawxs 
} = 


p20 Revolving Lever, second order. 


WaPx@s)) 


Pawxs 


a 


1%, Revolving Lever, third order, 
WePxd 
ae 


Pe wx tn 








7 25. TH SCREW. All menses fn equal 
‘wether leben. 


3 Werxiexrnss09 
" is rr al 





Kalan of pith in of gas 

Popitch of seven. 

7 Stadion of winting rem, 
Wehr x6stxR 
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‘TACKLE BLOCKS. 


28. Teo single sheaves J, are of equal 





g Pew 


13%, Three sngle sheave Mocks—one block fred, 
two locks movable, 


TAR warns 





‘83 One fixed sheave block, ove movable sheave block 





24, Tin gh ech ago re fd 
q witha Ido a a 


‘rer sacmuoncat POWERS, 





J+ One fred sheave Block, bro movable al 
beck, 





{35 One ised palley Block, three fixed rope end 
Pew 


96 Mabipe sheave blocks, ll single 





w 
M. War xa 


137 Four andthe sheave blocks, with nd of rope 
fixed to top block. Four sbeave block fixed, three 
sheave block movable. 


Pew warxé 





8 Roving of & thee and two sheave pair of 
‘ocks, with «draw block faed above. 
Paw 


owe 





x6 


Tal 


‘Par secmaoacat FowERS, 25 
39 Roving of a two and thee sheave pair of 
‘locks, with end of rope ied to lower block. 


Paw 
Swear 
* xs 


40. CHINESE WINDLASS—The sheave 
ad hook rises equal to oneal he diflerence 
nthe circumference of the barrels for each 
tum ofthe erank. See No, 27 forthe power 





41, CHINESE SHAFT DERRICK —The 
sheaves suspended from the upper part of the 
erick legs allows the bucket tobe raised 
above the mouth of the ahaft or pit by the 
‘ierentat windlass, 





42. COMPOUND WEIGHT MOTOR, fot 
limited fll. "The power is only equal to one- 

GP] hail of one of the weightn” The time offal 
ing and distance equals three times the time 
and distance of one weight 


4g: ROPE TWIST LEVER, for 
a temporary pl or a8 a clamping 
—_. 


} 









“ ‘per secnastcat, owen. - 





444. SPANISH WINDLASS.—Much used on 
overtrck frames for suspending the load, 


45. ROPE GRIP HOOK—for taking 
“us 5 1 emporary bite on a hawser. 


46 GUY ROPE CLIP and Thimble—tor 
vite rope 


47- HOPE END, wth hin 
BST) GP ch sn yun sing 








‘nar sexe, PORES, ” 


8c. A LEVER SECTOR operating 
‘the bell and indicator in cash register. 
AA secior on the lever moves the vertical 
‘ack and wih it the pions and striking 
pawl. 


48. LEVER AND RATCHET 
‘mechanism fora cash register. The paw! 
‘ona bel crank lever in operated directly 
from an arm on the Singer lever. 


4. LEVER AND RATCHET 
mechanism for a cash register. A finger 
‘ash pin operates the main lever, which 
‘makes three movements for the record 
‘nd indicator, 


4. LEVER MOVEMENT of & 








oa the 


Section IL. 
TRANSMISSION OF POWER. 
‘Rom, airy, Pucrow Guus, Soom, Raves an Scumw Grn Bre 





2. CAPSTAN, OR VERTICAL WIND. 
LASS.—The pu! fling in the civelar rack 
tthe bottom locks the windlass ‘The ope 
should always wied on the botiom and slip 
opt 
453: STEERING GEAR—A hand wheel and 

dram on salt, carrying» rope rove through 
vide palleys and attached t the tle 


4 JUMPING MOTION giventoa weight, 
thst, a pin wie and been 




















errand er fc nc tan of 
1 8 





la 
lal 
z 
56 F.GROOVED ROPE PULLEY, having 
i= 





sy: TRANSMISSION BY ROPE to a shat at 
right angles tothe devingshalt. The guide sheaves 
{pire direction to the rope oer the curve face of the 
riven ule, the rope alipplag towards the centre 
ofthe driven pales. 
Bens 60. TRANSMISSION BY ROPE tO 
1 porabe dil or wing saw. 

‘, driving sheave, 

‘A. doce loose sheaves ins frame, 














G2, ROPE TRANS. 
MISSION from vertical 
to heraoetal shaft with 
tesion slide and. weight 


63. ROPE TRANS- 
MISSION to amorable 
shaft at right angles 
from the diviagahlt, 


64. VERTICAL TENSION CARRIAGE, 
ith ides aod pulley guide, 














UJ 
44 
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(5-66. BELT LACING.—The 
sernght lacing 65 should run next 
‘he pally, while 66 repeseats the 
lostade ofthe bek, Lace should 
‘be drawn in at 5, tocente; lace 
‘each way oot and return, ending 
S866, 66, on outside of ele 


6-68. BELT LACING—In 
‘his syle the straight side should 
‘un net the plley drawing inthe 
lace on one side’ at 2,6 10 its 
‘ente andace acros and back, 
eding at ee on the outside of 68, 


6-70. NOVEL BELT LAC- 
ING, for quartercarn belts, Draw 
lacing fo to ke cente at a2 on 
Inside of bet, croming om outside 
of 79, and ending at 4,70. 


171-78, BELT LACING, formar 
row tits, Draw inthe lacing 
(ea tos centre; lace each way 
‘od back to cent, ending on the 
futsde of Bet ate 72. 


13-74 BELT LACING, for 
‘medium width bes. Commeno- 
lng at 0,0 00 the inside of belt 
173, drawing the lacing to ts com 
fae; rove each end once across 
coding athe outside of belt 74 





fon the inside of belt 75, drawing 
‘the lcing to ts centre; rove the 
ends each way, ending 6, 76. 





I 
fn a ex0ee tAcoMa, te» 
4] seca 
Bee 
aaa] em onmangymiie 
‘ noomae Raspes a 


$2, SECTIONAL BELTLAC. 
ING-— tach section disconnected, 
r ‘8 shown, using four lacings. 














43. QUARTER TWIST BELT.—The arrows show 
‘the direction the bet should ren, 


“ ‘meumeanon oF POWER, 





84 FULL TWIST BELT, of crom bak 


© ,.8s FULL TWIST OR CROSS BELT, 
7 Sor reverse motion cn driven shat 


36, BELTING TO A SHAFT AT ANY ANGLE — 
"The two ier pues must be placed on a shaft aright 
angles to the driving and driven shafts, with their 
Deripheres at the central Hine fom centres from the 
‘tiving and driven pally, 





8), QUARTER TWIST RETURN BELT.—A method 
ted fot being plleys on shals to close for a direct 
be 


8, CHANGE SPEED STEP PULLEYS— 
Speeds are asthe relative dlameers of the in 
tng and driven plleys 
&. CONE PULLEYS—The cone pulleys 
allow of minute 20d continual change of speed 
by tavening the ble 


ge. CURVED CONE PULLEYS, for varity io 
creaing or decreasing pend by travering the belt 


asmemtow oF rome, 3 





91. SHIFTING DEVICE FOR CONE 
PULLEYS.—Made eficient by a division of 
the proper belt width into a numberof nar 
ov belts, kept in place by webs onthe bet 
tightener, which are moved forward and back. 
vrard by scarier not and screw shaft. This 
arrangement gives more power ora given width 
‘han witha ingle bey and with less wear Tt 
‘equalize the teas onthe Belts by the act 
ofthe guide pulleys as tghteners, 

‘Patent of FD. Haxvon, Pada, 


92. BELT TRANSMISSION, for short belt and 
lowe connection, ‘The bat i wrapped cove to and 
‘reed against the driven pulley by & tightening 
Pulley. or electri motor power or the driving of 
froeraors. 


95. BELT TRANSMISSION OF 
POWER, at dow range. A combination 
of feiction gear increased by belt contact, 
ofthe driving or driven pulley with a ight 
Intermediate. paley gives an additonal 
‘ett presse, with small belt strain on the slack side. Tt eliminates 
bration of Bel 





94 VARIABLE TRANS- 
MISSION OF MOTION, 
from aa. eccentric conical 
‘alley to w friction pulley. 
‘Theriding pulley traverses 
the cone, which moves forward or backward bythe rotation of the 
‘screw in the not stad E, producing a progresive variable, motion 
‘in the pully C, increasing or decreasing asthe cone rotates forward 
or backward. 








9. STOP, DRIVING, AND REVERSING 
‘MOTION with s single bly, which may be oper 
sed either way: trom the drum on a diving shal, 
or trom the bevel gar on shaft C. The middle 
‘pulley being lose on shaft 2, the righthand 
‘alley tight on shaft evhand| pulley tight on 
{he hallow shaft B, "Te operation ofa single 
‘shipper changes the motions oF ops 


96 TWO SPEED PULLEYS AND BELTS, 
Two pale of tight and lose pulleys on lower 
‘hat unequal broad tight pulleys on upper shaft. 
Dy croming the belt from coe of the pair a quick 
return speed may be obtained. “Much wed on 
{appingmachies and planes 


ae be 


97. PULLEYS, COMBINED WITH A DIF 
FERENTIAL GEAR for two speeds, and stop elt 
shown on loose pully. Middle pulley on lower 

i ‘hati fast to shalt, and has a evel gent fst to es 
Taub, Pulley onthe right loose om shaft and car 
Hes, tansversely, anther bevel gest. A tied bevel 
[gears looe pon the shaft andi ed by a riection 

‘On moving the bit to the middle palley an ordinary motlon 
btalned; to the righthand pulley double speed is obtained. 


ef 


98 TRANSMISSION OF TWO SPEEDS 
from a diving shaf, one a variable speed. ‘The 
same arrangement as No. 97, with the adition of 
1 driving pulley of diferent sive and a driven 
pley attached tothe fiction gear on the lower 
‘Shaft The righthand belt shits to the next 
‘polly and may be straight or cross, making a 
are of motions to the wer shaft 


“ussassior oF rowEE, 1 

99. TWO SPEED GEAR from belt pulleys and 
‘one hollow shaft. A solid shalt with loose pulley (2) 
sand fast paley (, fst ply () on bollow shat 
‘corying Inge diving gear atthe right. 





tea. VARIABLE SPEED OR CONE 
GEARING. 
re ‘4 tight pulley ca cutade hollow shat, 
ey 4 tight pailey on inside allow shat. 
tight pulley inner or solid shat. 
<4 loose paley on old shat. 
abe (FF iret sper gears fr tvee sped. 





1. TRANSMISSION OF POWER from 
horizontal shalt to two vertical spindles, A 
Single be, with two Ser for tightening aed 
icing thea twist of the bel. 


tos, FRICTIONAL RECTILINEAR 
‘MOTION, frm the angular postion of « 
sheave or pulley rolling ona revolving barrel 





“The principle ofthe * Jadon*ralleay pro 
fulslon. Eiciency was increased by the one of a small track with 
ever roller pulleys. 


103. VARIABLE ROTARY MOTION from 


A fiction palley traversing a concave conical 
ia drum. The speed rato of the traversing pulley 
ea variable cnn, 


104. VARIABLE MOTION to vightangled 

5 shat by curved cone friction pulleys with inten 
‘mediate winging pully. A sewingmachine of 
‘ther ight power movement, 

















s ‘raroeniow oF TOWER, 





10% FRICTION GEAR, 
motion. A, the diver. Band C ae fst 
‘onthe clutch sleve which is fee 10 slide 
‘ona feather on the diven shaft. The ever 
brings B or C in contact withthe driving 
cone A for reversing. 


toé, FRICTION GEAR.— Variable 
speed trom a pur of cove pulleys, ene of 
‘which is the driver. A double ced friction 
Pinion is moved on the lie A, ia contact 
‘ith both cones. 





07. FRICTION GEAR—A pair of frictlon 


iss A, Bon parallel shuts oot ‘of lin, with 
traverse rielon pinon on a transverse spindle 
7) 6d wil give a great range of speed veloces, 


oS. FRICTION GRAR—Variabe speed from « 


A rocking shaft and coaver ince. = Wrights” driving 
device for sewingemachnes. A is the driving shaft 
with conver disc. Bisa band shalt that swivels by 
‘the fot pedal and ept taut of released. at is dierent 


109. TRANSMISSION OF VARIABLE 
SPEED, for sewingmachines, A, diving con. 
‘ave cone. B, swiveling yoke carying a fition 
pulley, with a band runing « pair of pulleys 
1 the swivel, one of which dees the sewing: 


110, FRICTION GEAR, with variable speed by 
eaversing a pally to or from the centre of the face 
cof a ise whee Leather or rubber facing for wheel 
(ed pulley makes best working condition 








114 GROOVED FRICTION GEARING—The 
Jos of power by fiction increases with the se and 
depth of the grooves. Picton Increases iversly athe 
‘angle of the grooves 


11g. VARIABLE MOTION to satin ne 





116, TRANSMISSION OF CIRCULAR MOTION 
by rightangled cranks on each shaft. The prof crank 
‘connections carry the rightangled cranks over the centre 


7. THREE CRANK LINK cones 
tics for tasamision of mation to a crank 
by iret link to avoid a dead centre A, 
rien crank B, driving crank D, a relied 
crank with triangular link connection with 
cranks A and B 





18, SPROCKET WHEEL AND CHAIN— 
NY, Pitch adios is at the conte of the snes, with a 
Slight clearance for easy runing. 


LINK BELT AND PULLEY —A variety 
of hook link forms ae in use for ink bel tans 
‘ison. 





20. TOOTHED LINK CHAIN’ AND 
PULLEY, shernating double and single inks, 





121, STEP GEAR—A spur gear in which the 
=} 22es cvided ito two or more sections, with the 

= seth ofeach section set forward s half of third of 

[EIS oe pith, according othe mamber of sections 














‘rummasnos oF Foren, * 





122, V-TOOTHED GEARING—The ob 
aqiy of the teeth from the cane of the face 
‘estaizes the lonitadinal thst of pain oblique 
teeth as shown in th next pal. 

125, OBLIQUE TOOTH GEAR.—A smooth 
running ges, with slight logitadinal thrust do 
to the incined tooth srfaces 

FS ing v-TOOTHED GEAR —Toe teeth of which 


AS are aly icine from the centre ines ofthe face 


Z| sate the meen of the pacha he oe ed 
i) 


125. SPLIT SPUR GEAR, showing method 
of boing 08 tothe salto «wolley et. 








STAR WHEEL GEAR, for winging 

machines mangle, Allows variable mesh Ye 
SS eta 

< 


27, ELASTIC SPUR GEAR, to prevent 
tack lash, The gear rons loose on the shaft 
‘he ratchet wheels fast on the shaft Com 
resion pings are inserted between the 
shouldes of the gear and cam ratchet wheel, 





e ‘Pusneso oF PORE, 





a8. INTERNAL SPUR GEAR and Pinon — 
{In this syle of geting more tooth surtace isin com 
tact than with ouside ech; it has lens wea and great 
‘ower. Much wed ix hoisting machines 


129. BEVEL GEARS, when of ual dameer. 
MITER GEARS, when of soequal diameter, 


tye CROWN WHEEL geared with a spur 
hee, Used for ight work. A very old device 


yt SPIRAL GEARING —The velocity ratio 
‘Lspral gears cannot be determined by det com. 
patson of pitch diameters, at in spar gearing, but 
sit be found from the angles of the spiral in each 
gear. Thos if the spiral angle of two gear are the 
fame the velocity rai wil be avery a te itch 
iametes; bt if the opr angles are not eal the 
‘number of teh per inch of pitch ameter will vary. 
In any case the velocity ratio wil depend vpon the 
‘umber of eth and their spiral angle, as expressed in the following 
Proportion: v, the velocity of the mall gear isto V, the velocity of 
‘the large gear, as D, the itch ameter ofthe larger, by the cone 
ofits spiral angie is to the pitch ameter of the eal, x by the 
‘cosine ofits spiral angle. 





‘eammesow oF POWER, a 





132, OBLIQUE SPUK AND BEVEL GEAR, 
‘An oblique toth spar gear and. an cbligue 
‘eve gea, operating salts running at an angular 
postion. 

'33- OBLIQUE BEVEL GEAR on shafts at 
Fight angles and crosing out of axial plane. 





‘lana, othe maliple of each pair separately may be maltiplied by 
the multiple of the next pat. For decreasing speed, divide the ration, 


135: WORM GEAR—With single thread the evo: 
Tetons of the screw equal the numberof teeth In the 
spur whee! for reveaon. 


yy 436 SKEW WORM AND WHEEL GEAR— 
‘The angle ofthe teth a tis spur wheel must be 


137. UNIFORM INTERMITTENT MO- 
‘TION in opposite dtections. The blank sector 
In the bevel wheel diver C interrupt the motion 
Of Aand B akernstely, 


ig VARIABLE SPEED BEVEL 
GEAR—A bicycle novelty. One revolution 
of A Gres two revolutions of BL Asan 
elliptic bevel gear central on the shalt 
{san elite bevel gear of oneal the nam 
ber of teeth of A and revolves on o0e of 
lipiccentren, The cranks are set opp 
fet the short diamener cf the diving 
‘gear A, giving greater power to the tread 
Sod qaicker motion a the nesta point of 
te cask, 





“ assosios oF ror. 





ty. PARALLEL MOTION. of 
pliers. The jaws are double pivoted at 
‘equal distances from the center pivot of 
the handles 

iy. TRANSMISSION OF CIR- 
CULAR MOTION by fink and sliding 
lock. ‘Black is fast om fink at half dae 
tance for equal crank lengths. 


gfe. REVERSING LEVER, with 
track sector and worm gear. The worm 
heel is lifted from the sector for large 
movements ly the small latch Kit and 
fanaps tack while a small movement is 
made by the handle at the top of the 
lever 





138. TRANSMISSION of ecipro- 
‘ating motion into rotary motion by dag 
nal crank pins and yoke connecting rod. 
A sliding swivel oe the eros head accor 
modes the swig of the yoke connecting 
tod. 


gfe. LINK TRANSMISSION of 
shalt motion, oe conic link work, The 
‘Principle conists in making” al ines 
‘of motion meet ata common center. 
Cranks of equal length and also dis- 
tances of rotating bearings of equal 
lengths and equal distances from O. 
Fixed staft bearings aso a equal dis- 
tasces from O, 


1g. GYRATING LEVER TRANS- 
MISSION —The lever swinging on its 
socket at ts center and jonrmale at the 
‘cee of the disks wil tranemit power 
from one shaft to another in the same 


ne. 





‘raasnsuos oF rowes. “ 





138. TRANSMISSION BY BELL 
CRANK—A bel crank lever socketed 
at the intersecting Tine of two shafts at 
Fight angles and jourasled on the edge 
‘of the disks, transits power inthe same 
ircton to shafts at right angles. Tt has 
two dead centers. 


13h GAMBREL JOINT LINK 
AGE for transmission at right angles, 
in which the dead centers of the bell 
crank linkage are aveided. The twisting 
motion at the dead center will be taken 
ty the center bearing yoke. 


138, TWO. REVOLUTIONS FOR 
ONE STROKE —The toggle inks pas 
ing their center line to the position showr 
ty the dete ines make 4 bcd Feo 
‘ion ofthe wheel 

198, EQUALIZING THRUST ty 
crc inks, not tae paral mation 
Pomp rod stained by the cross cov 
nection 





1388, SPEED CHANGING PUL- 
LEY.—The principe of action a3 showr 
Fig. 215. The frame of the transfer 






made by the two sector gears and handle 
Se shown jn the second cot. All pati 
rum on tall bearings. 








a3 HELPING THE 
CRANK over the center. One 
of the carious devices of inven 
tors. The compression of air in 
ne of the cylinders during the 
‘engine stroke is made the power 
te push the crak over the center. 
‘The cylinder frame is pivoted to 
the com bead at A and to the 
‘connecting rod at C. Bin a slid 
Ing block pivoted to the engine 
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MEASUREMENT OF POWER. 
‘rans, Paasens, Wooo, Novae, Qeowrra xo Avmuswent, 


139. PRONY BRAKE, forthe measurement 
t power. Ais power shaft and pulley encloed 
in friction Mocks ad strap; D, the lever; CC, 
stops to contra excessive movement ofthe leer 
B, weights to balance the friction of th pale, 





140, “ WEBBER" DYNAMOMETER 
=A Never with cross arm on which to 
3 hearse inion at ih age wih 
SLD the bevel gear f the drivingshaft. The 
pinions co the lever tanamit the power 
g whichis weighed by the resistance of the 
ever at the spring balance. 
‘The HP indicted is: 
Bx6s8ye x RXW yp 
sece 
B= ratio of the lever in eee R= revelations per minute, 
‘We weight ca the scale. 
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141, MEASUREMENT OF POWER— 
‘The Rope rake. Several ropes over pully 
atere inact, t0 which i hang a specie 
‘Tighe than the rang ofthe sing sale 
uached to the other cod. The pounds of 
‘eli rom the sated weight by the moron of 
jr malled by the weocy ofthe periphery ofthe pulley 
in fee per inte, gives the foo pounds power pet mine. 





“TATHAM'S” 





143. BELLCRANK DY. 
NAMOMETER— Applies 
{he power side of highspeed 
bt for driving electric ren. 
caters. The angles of the 
AE _ belt over the belleran pulley 
still be equa, 7 =a Then after dadoctng the weight to balance 
the puley and bet when not runing fom the weight when ronning, 
the forma will be: 





wxe 





ret ot ee tp 





minute = fot pounds, which divided by 33000= HP. ByJongarmy 
‘A, short arm of lever 


MEASCEEMEST OF FORE. * 


s4g_“NEER'S" ROTARY 
‘TRANSMITTING DYNAMO- 
METER —A shafts disconnect 
8 coopling andthe discs Aand 
Bare camped ene to each shat. 
‘Chains are atached to the dsc 
‘And rll around pulleys on the 
‘ise B, and aze atached 10 the 
spider C. The chain tension {s 

resist bythe helical springs and is recorded on the dial E.The 

dal Finicates revolutions 


14s. “VAN WINKLE'S" POWER METER 
A set of helical springs attached to two diss, 
‘ne of wich is made fast tothe pally, unkeyed 
od lose on the shaft: the other disc and hub 
are clamped tothe haf. A st of levers on arock 
alt transmits the stain on the springs to ain 
dex and dial indiatng the horsepower per 100, 
revolutions of the shat 





146, TRACTION RECORD: 
ING DYNAMOMETER—The 
__., arate compresses 
the elliptic-shaped 
sings, moving. the 
Index hand‘, which 







caries a pencil at ls opposite ead KA paper sibbon is drawn 
under the pencil and wound on a dram, driven by clockwork, mal 
Ing a continual record, to be measared by 4 stable sale forthe 
average wor 


147, FRICTION MACHINE, fr testing 
the friction of wheels at various speeds and 
Jonds The adjustabe circular balance holds 
the wheels or vehicle in place. The pounds 
tension om the scale multiplied by the periph 
cal velocity in feet per minute gives the fot 
posnd daft or frien. 





148. TORSION DYNAMOME 
f ex~toncivingsatioascied 
‘tC helical spring. To the other 
ed ofthe sping is attached a rane 
‘mission palky A and a small pulley 
Qu, moving frecy onthe shaft At 


(Q, another wmal pulley is fired to shat The tension of trans 

iission displaces the relative postion ofthe small pulleys and through 

an endless belt drava the loops F and G farther apart which by pub 
leys apd index not shown indiates the power transmit, 

4p TENSILE TEST. 

ING MACHINE 

A hydrostatic ram 

a ‘snd system of com 

Pound lew wed in 

testing the tensile 

strength of metals. 8, article to be teed w; stops to cont vibe 

tion of levers; W, weight 


130. BOURDON PRESSURE GAUGE — 
‘A fattened spring metal tube is beat 
‘circular form. One end Is aed tothe 
Inlet stad the other end ia eovnected 9 
A lever sector by alink. The sector it 
‘meshed with a small pinion on the arbor 
camying the index hand. A hair spring 
attached t0 the atbor beep all the pe 
‘ted joint dwn in one diction for 
securacy of premure inden. 


1g: CORRUGATED TUBEPRESSURE GAUGE — 
‘The premure within the fube expands it onthe cor 

agate side and throogh the link connections with 
the ides hand moves the hand. 


ME 


seeasonmet OF POEL s 



















ase, RECORDING PRESSURE 
GAUGE, “Edson” model. 

. computed diaphragm bearing the 
pies; G, connecting rod from dia 
‘Paragmto crankpinon the hat on which 
the inde hand is fied a alo the arm 

front of the 


THE INDICATOR, 
Proportions: et dis B—mealy, 


154: PARALLEL MOTION FOR AN INDI. 
CATOR—The carved sot is made proportional 
to the length of the two armas of the pencil lever. 


155. “AMSLER" PLAN. 
IMETER—E is the Ged 
point; F the tracer, ‘The 
lise has a sharp edge and 
‘ Olindical section divided 
read from a vere scale, 
‘worm screw and index 
wheel indicate the mumber of revelutions of the rolling dsc 


196. LIPPINCOTT" PLAN. 

P METER —R is the fxed point; 
TT the tracer; ¢i a smooth round 
sm on which a sale ie lad off 
from the axis; D isa dine with a 
fee motion on the scaled arm 





seessoRBENT OF FORE. 





157. CENTRIFUGAL SPEED INDI- 

Kcotop CATOR—An arm and ball pivoted to a 
‘damp on a revlving vertical shaft shows 
fon a carved index ba the umber of rev 
Tetons per mint, due tothe position of 
‘the ball and pater, assumed by the coe 
tetagal force of revolution 


sgh SPEED INDICATOR —An 
application of the screw gear. The 
seen dial counts to 100, right or left. 
‘The wcond dial indicates the number of 
ended 


159: METER DIAL—bow to read it A 

SE reroltion of the upper hand isa measure of 
(one cable foot. Each ofthe dnl represents 
‘multiple often. The figures following the 
‘notion of the index hands are wo be noted, 
{tod if reading tothe right mast be putin ic 
ere order, and if read tothe Jet must be 
‘Pot in serial order. Thus the dial here rep- 
‘ented reads 470g cubic fet. 


6, AUTOMATIC TIPPING SCALE, 


for meanaring grain or water. 


161, DOUBLE LINK BALANCED SCALE — 
“The upper link ised tothe radial index pate 
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6a, DIFFERENTIAL WEIGHING 
‘BEAM.—The link connection 
te the lower hook allows the 
‘Vabearngs to be brought moch 
nearer together than on a sine 
ae bar. 


163, ENGINE.COUN- 
TER —A series of comme 
ter gears asin the fol 
ener lowing igues, may be 
placed overlapping, as bere shown; each spindle mounted with a 
‘number dal and all covered by perforated plate, sbowing the top 
figures ofeach ia, The spring pel checks the fst whel inthe 
‘tun, to old the number In place while the lever pawl take its back 





64, OPERATION OF A COUNTER. 
<The wheel B, with ite ten pin tet is 
own ove tooth at exch vibaton of the 
frm ofthe sector im A. The whee Blo 
ta sector tm ed to and revolving with 
that dhrows the next pl-tooth wheel one 
tooth teach revelation, and 9 on. 





6s. INTERMITTENT ROTARY MO- 

‘TION, for counters and meters. The tappet 

= A reveling with the wheel Ceartes the wheel 

D ene pin notch per tevlution. The pawl b 

nae? is reeased by the noch in the whee C while 
the tappet isi contact with the pin 


166. INTERMITTENT ROTARY MO- 
TION, for counters snd meter. B, driving 
‘whoa, the sim of which has an entering and 
(uit notch for pine in the deen wheal and 
Techs the whee Cat each revolution of whee B. 





st Sasson OF YORE. 


n 16), INTERMITTENT ROTARY MO- 
‘TION, for counters and meter. A, the driv 
a ng toth inthe wheel By C is stopped by the 


concave sections that the periphery of the 
‘wheat The tooth A projects Beyond the peripheral radius ef wheel 
1 and th notches relive the inverted cares of wheel C, allowing it 
1e turn one notch a each evolution of whee B. 








y-. x68, INTERMITTENT ROTARY MOTION, 
for counters and meters. To this form the largest 
umber of revaetions of the single toth pinion By 
for one revoluic of wheel A, may be obtained. 


so ren TENT ROTARY HO. 

sith ima en What 

Bag ) misenca tre timate 

mipciulscs 

Shi Sudacecw eens 

senate, Megenetiante ao pe woe 
Swe ae 


ge. INTERMITTENT ROTARY MO 
‘TION, for counters and meters, 

6 deving pin plate 

2 sar wheel counter 

pet 

2 sping latch, 
‘The latch d is on the back of the pin plate and holds the star 
teeth, after rotation, bya light sping. ¢ fs pawl that locks the 
teeth; pawl ited by pins in pla whee. 





ay TIRE MEASURE COUN. 
‘TERA whee running freely inthe 
forks of  bandi,is made ca size that 
‘il rol exactly two fet toa revolution, 

eS Sod gratented in et and ices. Ti 
Supplementary inder is ett allow fot 
lap in welding the re 
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171s. THE ST. JOHN'S STEAM 





17th, DETAILS OF THE ST. 
JOHN'S STEAM METER—The 
Titing of the conical valve by difer- 
cntial pressure allows the required 
‘quantity of steam to pas through the 
nmol area, which i the measure n= 
der the intial pressure. The valve 
ie is recorded on a stip of paper 
moved by a clock; the mean of record 
‘curves being the measure forthe time. 
‘The small chamber at the Botton is 
the dash pot filled with water and keeps 
the valve from chattering. 





ryt. BELT SHIPPER—A taper pio 
with a flange at the large ead and atached 
to a pole. This handy device enables the 
‘throwing of a belt off or on with safety. 





w7id, THREE HORSE 
WHIFFLETREES. — The 
second pair have their center 
pins at two-thirds their length 
‘rom the inner cad and the 
center single tre attached with 
loose inks. 


syie, ANEMOMETER for 
smeasaring air currents. A stall 
‘windmill bot a few inches in die 
ameter geared to a series of dials 
‘which by known air velocities are 
graduated in cubic feet of air 
‘passed per minate. 





wif. ANEMOMETER for 
measuring the velocity of the wind. 
The dial indexes ate geared by 
tenths, a8 1, 10, 100, 1000 miles, 
tbich by differentiating. the tt 
sives the velocity of the wind in 
miles per hour. The ratio of the 
‘wind velocity t0 the center of the 
‘cup velocity is usually about § 10 4. 








s7ig. ELECTROSTATIC 
VOLTMETER FOR MEASUR- 
ING PRESSURES—An electro 
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STEAM POWER. 


onans avo Anyorcrs, Encore, Var axe Vater Gta, Pantant 
‘Momo Guan, Govanvons axe Encore Deron, Rorane 
"Eromas, Oscars Encore 


172, “STEVENS” BOILER— 
‘An ‘easly ype of tubular boilers 
(1806), The principle is sil in we 


173. PLAIN CYLIN. 
DRICAL 
DOTLERS, 
show 
i] suspension 


and weting. Onehalf the surface of the abel, divided by 16, 
‘equals boiler horse power. 











LUNDRICAL 
a DOILER— 
ran, angng fromthe main ber by wack, ges rg i 
‘crease of heating surface. ‘Onetall of shal und ae ran setae, 
Svided by 1, eqs bes hose owe 


12 CYLINDRICAL DOUBLE FLUE 

BOILER, Lan- 
cashire type, 
One-talf the 
shell and all 














176, INTERNALLY 

FIRED FLUE BOILER. 
“The fe and al the 
sbelautace, if exposed 
to beat, divided by 14, 
‘equals horsepower. 


477, HORIZONTAL 
‘TUBULAR BOILER, 
sth team and dry steam 
pipe Dry seam pipe, 
‘One-half the sell and all 
the tbe surtace, divided 
by 14, equals the Boller 
one power 











178, LOCOMOTIVE BOILER — 

‘Allthe firebox sure 
hove the grate and 
St the tube surtace, 
ined by 14, equals 
‘he eile: hone power. 


179. MARINE BOILER, with 
tocometive rebor, thee Hes and 
eeurm tues. The area of the fre- 
‘or, dvs back chamber, and tubes, 
ined by +4, equals baller hore: 
pore. 


‘MARINE BOILER—All the 
‘rotor, back chamber, direct 
sndretarntabe surtace, divide, 
(cd by equals bole horse 









ts INTERNAL FIRED 
(CYLINDRICAL TUBULAR 
BOILER —Lower al slight- 
ty incined wo tacit eral 
lon. Fire surface of tubes, 
firebox, and all of hell ext 
‘owed to heat, divided by 1, 
‘uals bor horsepower. 


ify. “DION” VEHICLE DOILER—A 
‘central water and steam drum enclosed widhin 
‘an annalar drum, and connected by shor i. 
lined tubes Tight and quceirng Deller 
fora motor cariags, 


184 “BABCOCK & WILCOX” 
ned 
stright tubes expanded in vertical steel 
headers, consected to 4 steam drum 
above. Panions epi the fame 
through the tube spaces 





8s. “HARRISON” BOILER—A 
setien of castizon globes with ground 
‘pints eld together by through bls, 





6 rune rors, 





186 SUBMERGED HEAD VERTICAL 
‘BOILER, with enlarged water surface, and a it 
casting diaphragm by which the fire bea is swept 
bythe crclation ofthe water. ‘The central space 
1 fre from tubes to faite crcltion. 









188, “THORNYCROFT" BOILER, 
—Alange see drum above and a water 
dram bei connected with large mune 
Der of ent ten. The water return is 
‘through a large tbe at the rear end of 
the baer, 





8. “SEE" WATER TUBE DOILER— 
‘Aserien of short straight tubes connecting a hor 
‘soot steam dram wth «rectangular water base 
fon each side of the farnace. Return tubeat back 
ot bee. 








sree 20ers a 





19a." YARROW" WATER TUBE BOILER, 
Inclined sections of straight tubes fom water 
Tenders exch side of the gate to large steam 
dram above. Ison casing lined with fre tie, 
‘This design is for marine boder. 





tgs. “BOVER'S ” WATER 






192, “HAZELTON " BOILER —A centrad 
vertical drum ia which tubes, with cloned ends, 
are screwed radial. The grte is beneath the 

o> adil tes and around the Bate of the drum. 


19g: “CLIMAX” DOILER.—A central 
vec water snd seam dram, with bent 
tubes expanded int and fcined to facie 
tate creation, 


194: Section showing bent tubes 





sae ror, 





tg “MOYES” WATER TUBE BOILER — 

‘The incined tubes are in three 
oupe ct in three steam drums 
‘Bowe and thzee waterbeads be- 
low Parttions divide the groups 
ol tabes to dec the fame over 
the whole surface, 





196, “WHEELER” VERTICAL TUBE DOILER— 
‘Two sections of sight vertical tes, with drumeads 
top and bottom, and a seam dram connected by necks, 


gn. “CAHALL™ VERTICAL WATER TUBE 
BOILER —A water drum at the bottom 
forms the lower head fot the tubes, An ane 
‘ndar drum atthe tpforms the upper bead, 
through which the smoke pases. "The fu 
‘ace and combuation chanber are outside, a8 
[Salso the circulating pipe, a8 shown inthe 


tg VERTICAL WATER TUBE 
BOILER (Philadephia Ragineerag Works) 
Straight tubes between steel drums and 
srll beeween the sections 0 thatthe fre 
‘eepe the length of all the tubes 
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&_sgpaco, BOILER OF 
PM tered 





= faner cod tured up, and 
Ae outer end to project through the furnace shell. The cuts show 
1 vertical section and horizontal plan 


201. “SERPOLLETS" STEAM GENER- 
ATOR, stowing the corrgated Altered tube 
‘led foto a volute. The with ofthe internal 
space is less than cneeighth of an inch 


00, “SERVI The pro: 
Sectng ribs enlarge the aren of the fire wurace ef 
the tbe. 


oy SHAKING AND TI 
PING FURNACE GRATR, 
Topper" model. Each section 
rocks on trasniont by a hand 
lever and connecting bat. 








HAKING GRATE for 


cd eeecenad 
Bec 


square bars toform each 
(gate section, which are 
shaken or dumped by 
ley erench atthe front, 





6 srw rome, 


205, FURNACE GRATE, 
swith dampingsections “Tup, 
pa” model grate 


206, SHAKING GRATE fora boller 
tureace. The sectors ate astride ross 
Dara and are rocked by lever and com 
esting tod each Her of sectors 





SHAKING AND TIPPING 
FURNACE GRATE. —The front and 
buck sections cam be shaken separately 
by the double connections and levers. 








for ot coal. The coli filed int 
the hopper on the oxaide of the 
farce, and fom the botom ofthe 
hopper there is carried a chate 
ssBeh inclines upward into the for 
face. A pasher pushes the coal 
‘upward along this chute and dis 
charges anderesth the buming 
{uel deplacing the later and causing i to bulge upward and then slide 
dows the inclined grates Airis delivered under pressare from the 
‘ir pipe and, passing thoogh the openings inthe Blt grates in the 
‘ont portion ofthe furnace, mines withthe gases distiled from the 
‘coal before they pase through the baring fel above, 








20. “PLAYFORD” MECHAN- 
ICAL STORER, for sot coal. A 
[ik grate moved ya sprocket shat 
‘caries the cou fed by a hopper, 
ovward under the bolle, returning 
over & dram shaft at the bridge 
‘wal. A screw conveyer brings the 
ih and clinker forward tthe pt 












210, “AMERICAN” BOILER STOKER, 

‘—Thereoal is cari under 
{Be grate fom the hopper 
by a spiral screw and freed 
ep ove the grate, 


211, MECHANICAL. 
STOKER fora boiler fur 
ace, “Payford™ model 
‘The coal iseartied into the 
farnace trom a bopper by 





MECHANICAL STOKER 
for 1 frnace, Jones” mode, under 
feed to the graiz. A plunge, which 
may be operated directly by a steam 
ston, putes a charge of coal fling 
from the hopper, on t0 the fore plate 
of the gate, where is coed, the ame ad guts teing rave into 
the hot ee and ured. 








213. MECHANICAL STOKER for 
oder farmace,”Aleismer™ model, A wide 
Plange, operned from ark shal, pues the 
Charge trom wader the hopper on tothe step 
‘rate, where iis coked and worked down the 

inclined rocking gate, 









214. FEED WORM AND AIR BLAST, for 
feeding foe to formes or and for an ale tnd 
ae 


s- PETROLEUM BURNER, fot 
1 fermace, for a bolero ether equ: 
‘meets. A, Botrance of oll to central 
orale, whichis regulated by a needle 
valve with screw spindle and hel, Cy 
By entrance of compresed ait to the 
‘annalar ostle, the force of which 
‘ras the il and tomes it for quick 
combustion, 





246 POP SAFETY YALVE—The “Lum. 
deaheimer,” an enlarged ip dic above the valve 
dlscjequaliss the increased tension of the spring 
sehen the valve opens. 








Sore pet square inch, weight 
the lever at It centre of gravity; W, weight of ball V, wight of 
valve and spindle. 


Wea 2X14 XP XAG XB—(VXA) 


cm BX MAXPXAR GX — (XA) 


119, ORIGINAL FORM f the Aialipile or Hero's 
Steam Engine, 130 8c A reaction power, sable 
fe epraon bythe we of ay son ot ld pros 
sure The ciginal type of several moder motor, 


sso, STEEPLE ENGINE, wih crousbead 





sa, INCLINED PADDLEWHEEL 
TENGINE, with upright crankoon- 
‘eced beam for driving ar pump. 


#23. DIAGONAL TWINSCREW EN. 
CGINE, arranged so thatthe connecting rods 
‘rom each eter, thas economiing space. 


224. TWINSCREW VERTICAL CYLIN- 
DER ENGINE—The cuter gears are on the 
Screw hats; the inner gear are idler to beep the 
‘eam even. 






235 TRUNK ENGINE—Does away with the 
slides and crashead. It isso wed for compounding 
‘by using the intl pressre a the trunk end and ex 
asding beneath th ptm, 








ENGINE. Cylinders at vight angles 





fre atached to an eccentrc trap 
ne faed, the other pleted. A lever 
cperated by the same ecenthe ap 
through thor consecting tod, oper 
ates the valve gear of each cinder 
Sterna. 






sya, THREE-CYLINDER ENGINE, 
‘Brotherhood type. Steam is admited 10 
‘he central chamber with equal pressure of 
the pistons, The rotay-dise valves oper 

‘ted by the crank giving steam 
‘he ouside of the pistons alternately 
‘rough an outside port to each yn 
der. Main shaft bearing has a studing. 
box, 


231, TANDEM COMPOUND VERTICAL EN- 
GINE, with continuces piston rod 







ay. TANDEM COMPOUND VERTICAL 
ENGINE, with crwbead and two piston rode 
tor low presse piso 


233. COMPOUND ENGINES fortwin screws 
“There may be one or two pao compound eli 
ers, The dete ines represent cylinders ofthe 








29. BALANCED SLIDE VALVE— 
A ring ina recess ofthe valve rides againit 
‘the steam chest cover, held by spring 





14h.“ MEYER™ CUTOFF VALVE—G, D, Sie valve with 
perforted ort. The supplementary or cata valves are adjusted 
to the required distances, to meet the required extol by a right and 
Jet screw, which has an index H, and whee G, for tring the stew 
{or exefladjatment onthe outside ofthe steam chest. 





249, SINGLE D, SLIDE VALVE, 

‘ith double steam and exhaust 
porta. Central steam port open 
Koto steam chet at the side of the 








246, BALANCED SLIDE VALVE—A tell 
shaped piston, riding in a packed gland in the 
steam chest cover, is coanected tothe top f the 
‘re by link, 


247, BALANCED SLIDE. VALVE, # Buchanan & 
Richter’ patet. The arm B erres a rllerin 
the curved sot of the supporting piece D.. The 
‘resure i elived by the mot and wcrew in the 









248 “ RICHARDSON-ALLEN* 

BALANCEDSLIDEVALVE. 

$B) The ave slides under an 

FESS wajtate plate fed to the 
steam chest cover 


249. BALANCED THROTTLE VALVE. with 
incr govern conection. 





” rene rowee, 





ase. WING THROTTLE VALVE, or Putery 
‘Throtie, operated by direct counection with a gor 


2st, MULTIPLE PORT PISTON THROTTLE 
VALVE—A perecly Balanced valve with through 
connecting rod, 





os rocking wrist plate, 
‘The trips onthe steamvalve gears are controed by the governor. 





296 VALVE GEAR of an oscilatng marine 
engioe. The sited link o, receives rocking 
‘motion fom the eccentrics and rods and ithrown 
{rom its centre either way for forward or back 
smoton ofthe engine bythe lever connecting rod 
A block and pla attached to the valve rod 

traverse the link slot. The circular slot 
ted frame x concent with the linger tune 
slons and the valve rod by a sliding block and 
pla to accommodate the cxilation ofthe cy 





257, SJOWS™ VALVE GEAR for a ver 
‘eal engine. Operated ftom a pin jn the 
‘connecting tod. Reversal is made by chang: 
Ing the postion ofthe slotted ik 





A #38 “JOVS" VALVE GEAR for 
‘oriontal engine. Adjust 
ment is made by the ange 
‘ar position of the slotted 
Tink.” Valve motion by crake 
od and links. 


® sm orm 








asp. “BREMME” VALVE GEAR with 
single eccentric. The eccentric arm i rocked 
by the double lak connection and is reversed 
‘by throwing the link Joint over by the hand 
screw and sector arm, nt shown ia ext. 





central pivot by the stew for varying the 
teow ofthe vale. 
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263. VARIABLE EXPANSION GEAR, 
with one eccentic. The movement of the 
faleram of the eccentic bar lever by the 
screw changes the throw of te valve, 





264. SINGLE ECCENTRIC VARIABLE, 
VALVE THROW —*Fisk” link gear for a 
Dvalve. The Hak block is moved in the 
‘curved slot f the lik for variation of valve 
throw adjatable by the hand-wheel 


6s. “ALLEN” VALVE LIFT OR TOR— 
14: The valve Miter and rod to which the valves are 
attached; 4 the toe on the rock shat, operied 
from a cam on the engine sha 





266. TAPPET LEVER VALVE MOTION, 
Used on pomp, rock dil, and. pereusion 








sy. STARTINGLEVER, wth 
sng to thea nth 
eS ponte 











‘enti rod of from the wrist pin of the rocke 
‘shat crank —hen th engine canbe worked by 
‘hand lever en the rock shat. 


265. SIMPLE REVERSING GEAR for 
seam engines. On alsing the eccentric rod the 
tlre spindle is released from the book. when 
the eagine can be reversed by the hand lever; 
the eccentric then runs back by friction a hall 
turn, being lose on the shat and the key 

‘Souler eut away to alow the eccentric to tra half over. 


270." JOYS" HYDRAULIC SHIFTING 
ECCENTRIC — The cetre block is keyed to 
the shalt; pots on each side of the block 
workin eyinders inthe eccentric. Oi is pomp 
‘ed to.o0e or the other piston through holes In 
the crank shaft and piston, for reversal ofthe 








mea rows, » 





273. *PEAUCELLIER'S" PARALLEL 

MOTION —A, Band B, Caretequal distance, 

‘when the connecting rod will move in a straight 

Tine. When Bis connected withthe outer joint 

é the Kink quadrangle the inner jolt C will 
Ihave a srnghttine motion, 


a1 PARALLEL MOTION, wed on 
‘sideleer mative engines 

, cromhead, 

C.F, radios ba. 

DE, parallel ba, 


215 PARALLEL MOTION, for « side 
lever marine engine. 

“and bare of equal length. 
‘and are of ual length. 













s8o. PARALLEL MOTION, with the radian 


‘cand d are of equal length, 
emcee, 
pata 





81, PARALLEL MOTION for » direct 
acting engine. The rads bu, A Fs pote 
{o the frame on the ctr line sod at Fight 
of singles othe son 
. "A, Cand A, F are of equal length. 
‘A, Band A, C are of equal length, 








288. PARALLEL MOTION by a cras: 
ead aod rollers runing against guidebare 
Ou 


y MOTION for steam eagioes by (geared 
set Ai cot pas Sed 
Secu tas co ate ea 
pager te can peck manee 
Ee asetgee ete hepa Crh 

tf 





| i 29%. PARALLEL MOTION from 4 so: 


[Prewore steam follows the ising piston when 
1 Jet of water condenses it an the pston Is 
drawn down by smompberie pressure, 


tas RACK GEAR PARALLEL MOTION.— 
‘An old pumping device wed with single 
4 ing ba ogi 





"ATT ™ GOVERNOR —The cen 
tcfogt cone he balsa the sees, 
through the bell crank, operates the thre 
valve 





296, GRAVITY CENTRIFUGAL GOVERNOR — 
‘The weight on th central rod is lied bythe centrifugal 
ction ofthe light balls and moves the lever tat contra 
‘the vale gear.” A highopeed governot. 


297. ENGINE GOVERNOR, in which the arms 
‘rons each other and are exended above in a lnk 
‘movenest. The arms ae guided ia a sloted sector. 


£ 


298 CENTRIFUGAL BALL GOVERNOR — 
‘The ball, with ams pivoted 10 the revolving 
spodle, though their connections rise o lower the 
grooved sleeve on the lower part of the spindle 





‘The yoke ofthe valve leer rests In the groove and 
‘thas controls the valve gear bythe varying sped of 
the govern. 


299. INVERTED GOVERNOR—The cen 
teifgal force ofthe balls is resisted by spring 
sound the spindle. The extension ofthe balls 
Hits the lever spool though the toglejoit 


300, DIRECT-ACTING CENTRIFUGAL 
GOVERNOR —The bals travere the radial 
farms, «00 friction rollers and are restrained 
‘by mel rons that pass over & pair of pul 

9 leyeatG and are atached tothe sping aod 
‘grooved collar that operates the lever and 
‘hrote vane 


‘got. SPRING BALANCED CENTRIF- 
UGAL GOVERNOR, Proll” patent —The 
balls are attached to the inverted arms and 
‘se the collar sleve by thir outward!’ throw. 
‘The movement i restrained by the vertical leaf 
springs and links. The iti controled by the 
carved links hang from the cross barat 














i 02. PARABOLIC GOVERNOR. —One of the 
many curios devices for govering stam engines 
" ‘The parabolic form ofthe guide ami ie fntended to 
‘equalize the motion f the graoved aide by modifying 
the elect of centrifngal force in the potion of the 
‘alls Alo called an iochzonows governor, produc. 


scope wheel; Bs spindle connected to it dre 
ng shat by the wnveral ot Band revolved 
thigh velocky by the pion T rolling around 
‘the fzed bevel gear G. "Hy a frame boding the 
Broscope wheel and It flexible shalt and re 
volving If on the vertical axis by the bevel gear and band from the 
‘engine shaft. ‘The outer end of the spindle Bis bed tn. a flnted 
xm of the frame H, to allow ofthe retaining sctlon of 
trough’ the bell crank N, connecting rod Py and rod and bow 
pivoted with free vertical movement ia the aed frame. A vial 
sD aliows the rod and bow to turn rely with the wheel and frame 
Hi. By the rapid rotation of the wheel on its own axis and ts 
‘counter rotation on the wertical axis ofthe carying fame H, he own 
‘sis has a song tendency toward a vertical potion, which Ss bal: 
anced by the spring 1, causing the rod D to tke vertical mation, 
‘corresponding to variation in peed, and tranamitng ito the valve 
o 


f 
3 


304 HORIZONTAL 
). i CENTRIFUGAL Gov- 





sector pivoted oo the bolow spindle of the governor, which operates 
ever and push rod to the trea. As the ball move only by cen- 
tuifagal force of revolution they are wholly controlled by & belicl 
spring in the hollow spine 











305. VANE OR WING GOVERNOR— 

‘The resistance of the vanes, P to the air by 

XT chee variable speed fom the engine ea, its ot 

depresses the ball Q connected with the wings, by 

‘means of a quickpiich tread and nut on the 

revolving spindle, causing « movement of the 

‘weighted bellcrank lever MI, and by is action 
‘controls the thre valve 


396 GOVERNOR FOR A STEAM ENGINE (ol). 
=A evolving spindle, cain with it pa of 
‘qindical incised plane, 2 The ball frame 
ted wings 6 lide freely upon an extension of 
‘he opndle.”The varying si resatance given to 
the wings 4 by the revolution of the apindle 
lit the ball te fein roller on the crosvara, 
‘morlag up and dows the incline as the speed 
‘raves, moving the wae lever or a3 internal valve spade, 


07. DIFFERENTIAL GOVERNOR— 
‘Tis hage ply, A, riven by abel rom 
the motive power, winding up the larger weight 
Isic of by the reo f the sae 
aly snd the fn whch which sree by 


‘the difecnce fn he weights which balances 


n 
i ‘the fictional resistance of the fan. Any di 
; ference in the speed of the motive power 
ns ruses ox lowers the large weigh, moving the 

‘ell eranke 





reas rows. % 





308. “HUNTON” GOVERNOR. 
=A rithed cylinder, A, is partly filled 
with oil A paddle’ wheel, B, is re- 
volved by the pulley and shaft which 
by lid friction moves the ribbed cyl- 
‘inder and pinion i the same direction, 
‘The pinion meshes in the tothed sec- 





311. “PROELL” GOVERNOR —In 
‘dition tothe weight lifted by the cen- 
trifgal balls, an ae dash pot ts ed In 
the line of the central rod connected at 
the top by a yoke pivoted to the belle 
crank arms. ‘The dash pot with bye pass 
i shown at the lft 


. 312. “PORTER” GOVERNOR—The cen. 
‘wifugal talls Hit a central weight, A, ty the 
togglearm connection. A high-speed governor. 


31g. “RICHARDSON” GOVERNOR— 
‘The arms in thie goveraor are crossed and sus. 
ended from two points the balls lifting & 
(eatral weight by their pivoted connections, 
The groove on the lower extension of the 
‘weight operates the throttle. 


st PRINCIPLE OF THE “PICKERING: 
GOVERNOR—The centrifugal force of the ball 
revolving with the ceatzal spindle throws out 














tprings to which they ate attached, shortens their 
Teogdh on the spindie, and lifts the grooved collar 
that cartes the lever for regulating the valve motion. 


“ 35. “PICKERING” GOVERNOR —The 
revolving balls are beld by springs, the exten: 
ton of which draws the cap, A, downward and 

, ‘with ie the central valve rod, with direct con 
‘ection to the balanced throtte valve 


6. PULLEY OR FLYWHEEL GOVER. 
NOR, “Sweer's”—The eccentric moves toward 
the centre by the centrifogal action of the 
Iweighe restrlned by the spring through the 
‘Connecting link. 





sree ror % 


317. CRANKSHAFT GOVERNOR— 
‘The ceotrtugal action of the weights, bal 
anced by the springs, shits the position of 
the inne eccentric to vary the thtow of the 
‘main eesti. 


318. CRANKSHAFT GOVERNOR—The cen 
‘will action of two hinged weights, balanced by 
springs, varies the eccentric by moving i toward 





the cente by exces of speed. Eocene hinged 
‘wan arm ofthe pulley or fy whee. 


BNOR—The centrlfga fore of two pivoted 
‘weights connected to 1 sprabalted face plata, 
fn which a wrist pn on the arm ofthe eccentelc 


te 
He 
He 
ils 
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322. CRANKIN, LUBRICATOR— 
‘The cil copisfaed, A wiper on the com 
necting rod ead takes of the drop of ofl 
Strom the eapllary feed ol exp, 






‘2p. CENTRIFUGAL CRANKIN OILER 
made adjustable by the sliding support damped 
‘at, so that the revoving feed pipe X shall be 
‘ligne with he ais the shat, 


324. CENTRIFUGAL LUDRI- 
‘CATING DEVICE for the crank 
pin of a highapeed engine. An 
‘Emaar cup with an open front is 
{fastened tthe crank and fed by a 


ip spout at A. The cil Is thrown to the outer tim of the cup by 
‘he centifagal force of revolution and to the oll holes through the 
crank pin, 


385. “COCHRANE™ ROTARY ENGINE — 
‘A ving piston rotating around the central axis of 
‘outer sell or cylinder. A bellow inde of smalh 
fer diameters pivoted centri to the wing #88 19 
‘hep one side i contact with the abel. "The steam 
pressre revolves the wing and shaft wth a force 
othe varying tea ofthe wing ouside of the inner eylinder 


3:6, “FRANCHOT™ ROTARY ENGINE 
=A sed concentric cinder caries 8 com 
tinwoas tod wing across and in contact with the 
{ater surface of an veld shel shaped forex 
ct Gamctr in all dieetions on the ecentie 
(Bie o revcaticn, 





327. DOUBLE SLIDE PISTON ROTARY 
ENGINE—In this eagine the shat and piston 
Darrel are concentric, while the wale of the steam 
hunters are ovid) A dificult form of cow 
suction 





398, LAMB" ROTARY ENGINE — 
‘Aa annular elinder witha fined parton be. 
tween the inlet and out The piston sa 
Iellow cylinder ‘with longitudinal slot, 
‘whlch slides up and down the parton, the 
staid othe cylinder wiping the nner urtace 
‘hha shell. The centre of the traversing cylinder is pivted fo 8 
‘rank pio, which cartes around common centre shat, 


‘ 399. “COCHRAN ™ ROTARY ENGINE— 


aso. ROTARY ENGINE.—B, shalt; C, ecoon 
tee rotating lston ; D,folower side, ‘The eccem: 
‘ele epindical piston operates the aide by hee 
revolution, 





3st. “NAPIER™ ROTARY ENGINE—An 
‘ccentic mounted cylinder on a shaft concentte 
‘wth the abel. There are two aiding wings in lots 
Sn the abel, held to thes bearings by springs or cam 
wheels othe shaft ouside with conmectng bara, 
‘There ae two par of porta, 











392. ROLLER PISTON ROTARY ENGINE, 


1 rabberlining; By spderon shaft; A,A,A, 
less 


$35 "COCHRANE" ROTARY ENGINE, 





port by contact wih the small segment ofthe outer cylinder. 


335. ROTARY. ENGINE, with concentele shaft 
‘and wing barre, The two wing ldes passthrough 
‘plndrcal rockers to give the slides slight ocat- 
ng motion; slides are kept extended by pins ta- 
serung # circolar lt concentic with the abel 


so6“SMITH™ ROTARY ENGINE— 
p |] Foor are with epindtial sectors are rotated 
‘round an axis central toa perforated cylindrical 
Sel The deven shalt and bead diss are eo 
‘centic to the shell The pressre of stam be 
tween the wiags tends to pou them apart, by 
srhich the diferent leverage on the dsc pin 
evolves the disc aed shat 





sea rors, 93 


4337. “BERRENBERG” ROTARY 
ENGINE —Two intersecting cylindrical 
el, "The seam cylinder D has two 
cglindial pistons, D, D on oppor 
sides, that mesh in comesponding cavi- 
‘es fa the clinical steam valve, both 
‘tating in unison by ual emernal gearing. The steam port passca 
through the rotary valve E at the proper mament forthe pulse, 
‘The supplementary sectors D? are hinged tothe pistons D' to make 
‘A more perfect contact with the outer cylindrical shell 





sof. “FLETCHER'S” ROTARY CON: 
DENSING ENGINE—A hallow drum on 
‘shat eccenrie toa double abel.” Thee slots 
‘ary aides and socketed arms a8 abutment 
‘ings which are kept in contact with the elie 
rca hel by rng not shown, Steam ports 











4a, “HOLLY” ROTARY ENGINE. 

The two geared pistons mesh thee lng 
‘ethint the recesses of the opposite piston, 
‘on making the sum of the rail between 
‘he centres less han the sum of the radi 
from each centre 0 cinder wal. Pres 
re rotates the gear Inthe diection ofthe longest leverage: 





345: “STOCKER” ROTARY ENGINE — 
“The sector pistons are each connected through 
central concentric shafts to soted cranks in 
‘hich sliding bor and lnk connect to crake 
(a abut eccentric tothe sector shaft. A difer- 
atal motion of the sector is produced. while 
Toeating which rotates he even shaft by the 

+45 ouside slotted crank connections, 


44. “FORRESTER™ ROTARY ENGINE. — 
‘A oflindsical block and guard wing wing on an eo: 
‘antic onthe shat. The guard wing slides in and 
operates the ports of a twoport rotary vale, the 
cater bell of which is operated by levers and com 
‘ecting tds for revening the engine. 












345. “KIPP" ROTARY PISTON 
ENGINE —A broad pally eocosing 
four sngleacting cinders with op 
‘poste pistons connected by yoked rod 
‘A fred crank pin and. lide block 
aed ecene the pale alive 


uae ross, 9s 





347. “RUTH'S” ROTARY ENGINE. — 
A tevallagepinderengine. Three cinder, 
‘ALAA, radia from a shaft set eccentric 09 
5 outer circle o rng on which the ‘piston 
‘connected sheaves evolve. The pstons tke 
‘seam thoagh the poms M, My My jst past 
the shortest eccentric adi and drives ot the 
ison daring « half revelation, when the ex: 
‘must i opened and the piston is paabed back by the ecentie ring, 





348 “ALMOND” ENGINE —Four 
slaglewcting cylinders set tangeat 10 a 
shaft which fs central to an ooter shell, 
The pistons have folnted segmental 
ates at thelr outer end that press 
ganst the outer shell and causa the 
‘lnders ad shalt to revolve by the ec: 
‘evti dvcton oftheir presare. Dine 
ort for seam and exhaust 


49, ROTATING CYLINDER ENGINE — 
‘The oylnder rotates on trnnions with a 
‘rough pion rod terminating with toh 
Jers running fa an oval ring. Stam and 
exhaust ports inthe trnnion. Preure of 
the pistneed roller ca the oval tng 
vves the cylinder and fel on its 


360, ROTARY MULTECYLINDER ENGINE— 
“Three or more cylinders are stached to and ro 
volve withthe frbee, The crank i tationary 
snd eccentric tothe fi-whee. Hach elinder i 
‘ingloacting. Vales are on a central dse at A. 








‘351. “BATES” COMPOUND VIBRATING 
ENGINE—The upper section of the o> 
lnder has a shorter radios than the lower 
‘section forthe compound elec. The shaft 
od wings are concentric and vibrate be: 
tween tro stationary abutments, 10,16 
Opposite each abutment Is cylindrical 

‘rave, which by ls motion admits the team to the upper section, and 

‘tanslers ts exhaust to the lower section, and also the fal exhaust 


4352. “ DAVIES" DISC ENGINE—A 
dic, 4 i faed to an onilaing shat, 4, 
‘shch swings ina crest pivoted in the dae 
Crank, The oylinder beads ate comes ia 
the apex of which the ball beating of the 
shaft caciates. The outer sll of the cy 
Ander, és spberial over which the dise moven. Steam enters alter 
‘ately on ter side of piston. 


35s. “ REULEAUX" ENGINE OR 
PUMP—A discon a fed shaft. The 
cylinder avings on cetzal spbercal 
Dearing, caning an arm pivoted in a 


{354 "LINK" VIBRATORY ENGINE — 
A pale of corved cylinders with an annular 
ston red to which fe atached the arm fom 
fhe central salt The reciprocal mation of 
the piston rocks the central shaft, the motion 
of which is made continuous by a ake and 


‘crank, sot shows 





4355. OSCILLATING PISTON ENGINE —A 


rea ror Py 





336 VIBRATING 
PISTON ENGINE “Pan 

model, Two sector 
paatventag hat 
fader. One sector is fst 


fon a central slid shat 


the other fst on & com. 

circ hollow shaft. At 

tbe other end ofeach salt 

ia crank and link cone 

ection to a writ pin at 

cppenite postions on 

faceplate which is fast om a revaving shalt eccentric to the piston 
shalt, The exhaust port isin the circumference of the elinder, 

457. Shows the crank end 

he vibrating shaft with tha 

Tink connections. Th seam 

ort ei the cylinder head, 

‘hich ithe steam chest. Dr. 

Ing oneal of a Syorhel 

revolution one of the sectors 

makes large angular mowe- 

tment wile the oder maken 8 

relatively small angular ove. 

tment, ad during the second 

the two sectors reverse their relative movements Le, the 098 

sing slow daring the firs haf making the quick movement during 

{he second hal and wie sere 






st. Shows the detail ot one 
eg eae toc ck 
[| sc revolving dsc and shat 


359 Shows both sector ple 
tong, conentic aba, eran, 
0d lnk connections to the op 
pte wrist pins on the real 
Ing face plate of the constant 
voy shalt 








360, “KNICKERBOCKER” 
FOURPISTON ROTARY 
ENGINE—A  fouramed 







withthe crank and aiaft The ends of the yoke ae socketd t the 
Pistons hy connecting rods. The pistons take steam successively, 
{aking «contnaoon preure ca the crcl ofthe crak. 


36." ROOTS * DOUBLE QUADRANT 
sa ENGINE —In this design the two osclating 
5) pistons are connected directly with the crank 
athe lide ofthe engine ease, which also 
‘he exhaust reser. ‘Prom the postions of 
the connecting rods atthe end ofthe stroke of 
exch ston the dead centre I lininated, 








362. “ ROOTS” SQUARE PISTON EN. 
GINE—The oblong square bor, A, is the 
coder proper. Ty is 2 fame sliding freely 
in a horisonal direction by the fore of the 
se rm he le por, a th io 

ner rectangular piston, connected divectly to 
the crank pl othe shat, 8 being central to the range of the mow 
Ing plntons. The plato, C, reeves stam from the top and betom 
port, dd within the frame, 











364. * WILKINSON'S” STEAM 
TURBINE —Two. rimpocksted 
ice roncng agaist thediac wrtaces 
of a shell wid oblique stam port 
‘The discs are feathered on the shalt, 
fed beld against the faces of the 
shell by springs. A groove around 
{he abellopposie the pocket allows 
the seam to pas around to the ex 
ast pipes 

965. Section showing steam pockets 


DOW" STEAM TUR. 
‘RINE —Two dics fixed toa 
shaft have on thelr face « 
series of circular groves and 
tongues, meshed witha pair 
‘ol iad dca wth groovesand 
tonguekas shown in smallaee- 
Bion 367. The tongues on 
the revolving dics are cut across at short datances in a lating dco 
lon. ‘The tongues on the staonary disc are cut ia the opponio 
izction. The steam passes to the centre hb, andi forced 

the openings acrons the tongues giving motion tothe dacs and shaft 

364, Vertical section of engine 





369." DELAVAL” STEAM TURBINE, 
AA jt jets of tea impinge at small 
‘ange pon the concave buckets at the pet 
fiphery of disc wheel passthrough the 
Bj cavities between the buckets and exhaust at 

the cther side. The bockets ate lonete 
‘The nose has an expanding once, 

370. Plan showing nonsle at side of 
a 









31%. “PARSONS'™ STEAM 
‘TURBINE —A series of dice 
fixed on 2 shalt with itenectng 
iss onthe shell. Thetace ofthe 
‘hat ice as several small blades 
‘et at an angle with the radios 
“The ouside ned disks have asin 
arse of blades oteriocking with 
the revolving blades and set at a contrary angle. The steam pastes 
from the valve tothe inner edge ofthe fist fied dic, then outward 
through the blade, and retore through the vaca space of the next 
par and outward aga. 

















g7ta. CRUDE PETROLEUM 
BURNER with concentric fixed noz- 












r mes) Farther a regulaticn 8 mae outside 
Ce hg 
r vib. THE HAMMEL CRUDE 
OIL BURNER. Gives abroad fae, 
A, ol spply; B, seam supply: C, 
mvig chamber 
j E, seam chamber connecting with 
steam dacts G, HL 
KK, ste plates which can be re- 





o_o] wed when worked out 

Jue nrew. 

Gives a broad and powerful fame 
S for boiler furnaces 


‘ se. PETROLEUM. FUR- 

PEA NACE—tee the most pertet 

g combonion of cade petra 

E the farce shall ave 8 pers 

B erated tack wall and grate of 

bested and’ than compete the 
conan of the 





‘371d. AUTOMOBILE BOIL- 
ER—A baile plate above the 
water ine at the tiveted joint 







7if. THE RONEY 
MECHANICAL 
STORER.—A push 
rack operated by 
‘ecto from a cam 
fon a shaft makes 
‘constant feed from the 





371 VAUCLAIN'S COM- 
POUND LOCOMOTIVE, 
CYLINDERS—A single pir 
ten valve for both cylinders 


Section V. 


STEAM APPLIANCES, 
Iagmcrony Sruan Pov, Conmenurs, Seraaarons, THAR AND Yatres, 


312. “PEERLESS” IN. 
TECTOR.—An exhaust 
texan Injector. A hinged seo 

_ ton of the combining tobe 
sllows a fee flow of the ex: 
aust unt a water caret 

started, when the hinge closes and the overfow valve cloes ab in 
ther injectors 


gy “SHAEFYER & BUDEN. 
BERG” INJECTOR— An exhaust fr 
Jector by which the exhaust seam 
‘establishes «feed jt tothe Ble. A 
hinged section in the combining tube 
Allows 4 free ow of steam to draw the 
‘eter; che hinged section then cones and 
the injector operates the same as others 
for feeding» boiler, 








314 “ NATIONAL" AUTOMATIC 

INJECTOR, has four 

fed tuben, The two check 

valves, C, D, open and close 

a the Mt i 

Started sed the cument e 
‘abled, 









sts “METROPOLITAN™ 

INJECTOR —The stam is 
turned on by a sew spindle 
ale. Iehasthree fed nos 
He tabes, Ay BF. A ise 
reletcheck vale, Cy and a 
wing check, 1 


376 “LUNKENHEIMER" IN- 
TECTOR— Four fied noo. 
fetes with levermoved 





317. SERERMAN" INJECTOR, 
The combining tube lider 
forregslating thelitand over 
flow. A sagle gravity check 
valve, D, does the ovefow 
‘shen the current tothe baler 
1 eoublabed. 


318 “NATHAN INJECTOR 
‘A vertical model with four fed nozsle 
tates, tndem. A dise valve, C, clones 
st the moment the caret i established, 
and the fap valve, D, makes the final 
ona of the veri, 





rene arrusasces 10s 





(379. “LITTLE GIANT" 
INJECTOR—This modet 
Is two fied tutes. The 
ceatal or combining tbe is 

J= movable for adjasinent. A. 
Slagle automatic check valve 
equates the overiow. 


oe 384. “PENBERTHY” 
Ju SPECIAL INJECTOR— 

Has thee aed nozsle tubes 

“The opening of detached 

‘ale gives steam pressure in 

the chamber F, and opens 

both overiow check valves 

When the current is esta 

lished check valve C closes, 

{eliowed by check valve Dy 


1. PARK" INJECTOR — 
‘A doable tube in tandem, a 
‘which the handle bas two 





teibifting check valve gor 
cerns the overtow. 





RESTARTING 
model al the tubes 
fre fed. Two concentric check valves, 
CD, guided by the combining tube, are 
‘operated by the pressor in the combining 
‘abe atthe moment thatthe water reaches 
it losing the overfow. 
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y 385. “LITTLE GIANT” LOCOMOTIVE 

INJECTOR.—In this 
model heli ie sarted when 
the separate steam valves 
‘pened, The forcing or com 
‘ining tabets morale for eg- 
slaton by a screw and yoke, 
A movement of the handle opens the injection nozzle, and closes 
the it noasle ports, 









‘384 “METROPOLITAN” DOUBLE TUBE 
INJECTOR —The fst nove 

sent of the handle opens the 
frst section of « doubbeat 
valve at J, and gives seu to 
fe iting morale A; the over 
flow passing freely through the 
ti check valve C, and the open 
talve at D. A farther move 

of the Randle opens th. second section of the doublebest 





386 LEADER" INJECTOR — 

‘A doubletube Injector, A 
‘separate vale gives steam 
‘wie Hiking morale A, with 
the overfow cock open. The 
‘rt movement ofthe handle 


covertow tboth lift and force 
tee 





Z 
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39%." HANCOCK” LOCO. 
‘MOTIVE INSPIRATOR, « 
doubletbe injector. 

‘Ate lting noraleand tbe, 

[Bike forcngnozsleandtobe, 

the lit overiow. 

D, the fore overiow. 

‘Two movements ofthe handle are regulved for starting; theft 
‘opens the starting vale «and overtow Dy with valve H open. A. 
farther pull of the handle opens the fore valve 4 andthe pressure 
loses the overfow valve By 





got. * STANDARD" INJECTOR— 
Az’ exhasst Injector with livesteam 
‘starter and. supplementary attachment 
for a livesteam Inject. 

2 iveseam starter. 

ive steam for fll work 

A, throttle vale. 

6G, regulator. 





app, “SELLERS” SLY. 
ADJUSTING INJECTOR — 
The water nome G tata fee 
rovannt i the cat and 

2:5 Wi to much water 


the steam, the nozle is pushed back and partly cloes-the water 
area, Seltadjating, 


394 STEAM. PUMP, with ro. 
‘ating plton vale and curved tap. 
pet As arm on the valve sim 





tarp The tappct i thrown by 
D> ster amp on the piston ro 





ree arrisances, 1 





395.“ MISCH'S" VALVE 
‘TAPPET, for seam pomp. 

} ‘A threcarmed lever rocked 
iby a roller traveling wih the 
ton od. 


S96 INDEPENDENT JET 
CONDENSER PUMP. 
‘eat inet from enon 
water nee 
eter mee, 
D, pray valve regulated by 
screy opine sod wheal 
Teapay chamber, 
J cae dechergs fom pomp 





39r. EJECTOR CONDENSER, with auto 

pai matic threeway valve. By the operation of t¥0 
valve discs on a single stem the exhaust tam i 
‘passed to the atmosphere or is condensed by the 

wd ‘mubile nowae waterjet. * Korting" model 





398 EXHAUST JET CONDENSER — 
‘The exhaust steam pases throagh 2 lind 
cal wonse and meets a thin annular steam of 
‘ruer atthe mouth of « fonnelahaped vote. 
‘The converging sheet of water condenses the 
steam, snd. prevents back pressure by its 
‘ebaly through the narrow end of the sole 

399 BALANCED REDUCING VALVE, 
"The spindle ofthe balanced throttle dacs 
In atached wa large diaphragm by levers and 
‘counterbalanced by an. ouside lever with 
‘morale weight for adjustment of the redced 
preer 

{dee PRESSURE REDUCING VALVE—The 
‘ack peeure onthe enlarged aren ofthe dis valve 
regulates the Sow of steam of al, and is regulated 
by the weight at the bottom of the apindle and the 
adjunting scree, 


4ou. ~ FOSTER” PRESSURE 
) REDUCING VALVE—The balanced. 
By oy tale is opened bya diaphragm aginst 
Gf the pressure of springs The high 















42. “ HOTCHKISS” BOILER CLEANER, 
for removing the surface scum from 
steam boilers. The cralation though 
the setng globe is prodace by the di 
ference intemperate lathe rising Pipe, 
4 and the retum pipe, «The large 
‘wea in the globe allows the dist t 
‘te, to be blown of tzough the pipe, 


403: FEEDWATER HEATER snd surface condenser, Exe 
aust seam enters atthe top, and Is condensed on the oxi of the 





494 STEAM SEPARATOR. —The entraloed 
‘ater in the steam fs lodged upon the rough walls, 
sd drips to the srrner and Jato the pocket, and 
‘drawn off through the valve. The glass gauge for 
‘cates the height of water Inthe pocket 


425 STEAM SEPARATOR, in live for bork 


4e& FILTER FOR BOILER, feed 
vrai. An upward fow. Water enters 
from the left and flows through fel 
[eld between wie pause and perforated 
plates The space may be filed with 
Sponge ot course neon 











ith 
water. The movement ofthe glbe up and down trips valves tht 
‘rth the water from a heating system 





go. SPRING STEAM TRAP—The sel 
cof ron expands by the beat of the seam ata 
Jess vate than the brass spring valve, so that 
the hot seam closes asd the cooler water opens it by contraction, 


4op: SPRING STEAM TRAP—A dior 
cxf expansion ofthe sping lise causes t 
{0 open with the water temperature and close 
trith seam temperature. The aping a made 
of two rip of meta, the upper one of beast and the lower ove of 
‘tec, veted together. 


410. STEAM TRAP—The water com 
ensed in a beating system flows into the trap 
‘ase and coses the valve by ling the float 
By the overfow into the foxt,t sinks, opening 
‘the vale, andthe water is discharged from the 
flout, allowing it to vise and to cows the vale. 


BUNDY” STEAM TRAP— 
‘The pearahaped bowl res when empty, 
sod fala wben fullofwater, Ttawingson 
feusicas canying am am which oper: 
ties a valve for charging and discharg- 
ng the water tod fom the bow, 








‘tte, tobe blown of throug the pipe, 


425 FEEDWATER HEATER snd surface condemer, Exe 
‘aust seam enters atthe top, and is condensed th out ofthe 





424, STEAM SEPARATOR. —The entaed 
‘ater in the steam fs Indged upon the rough walls, 
sd dep to the srsnee and into the pocket, and 
awn of through the vale. ‘The glass gauge bo 
Gates the height of water in the pocket 








412. STEAM TRAP WITH VALVE, 


“HEINTZ” STEAM 





414: °MORAN'S" FLEXIBLE STEAM JOINT 
ted auomatic ret vale. A ground globular 
Pipe ting bel tn a perce union jolt. 


435. CORRUGATED EXPANSION 





436. FLANGED EXPANSION JOINT.— 
‘aed in pipe Hines to tke up the change ta 
length doe to dilerence in temperature. 


a ree Arras, 





437, AUTOMATIC RELIEF VALVE—The 
valve is kept closed by a crak stachment to the 
spindle and weighed lever outside. Exceas of press 
ue rises the stem and ses, ehroting the paaage 
of scam and reieving the back presse, 


438 HORIZONTAL SWING CHECK 
VALVE —The disc is loose in the swing 
frame and may be reground tight by a socket 
‘wrench passed throogh the plog opening. 








419 GLOBE VALVE, 


sy the body. the mode wat 
Zthedennet, gland 
ithe spindle. gland mot 


‘the winged disc, 2, wheel. 







420, EXHAUST STEAM HEAD,—The ex 
hats steam is defected by perforated dacs and cap 
lates, which separate the water to dep between 
‘the inner and outer shell. 


421. CENTRIFUGAL EXHAUST HEAD, 
The exhaust steam head enters the drum 
tangentially, throwing the particles of water 
gaint the cater surface to ipo the Beton, 


us 


a 
i 
i 
i 


‘while the opposite chamber is filled by the 
‘vacuum caused by the condensation of the 
‘eam in contact with the wet surface. The 
‘ball valve is very Highly talanced and is 


‘thrown over by the alternating vacuum and 


Yer alternately by the steam pres, 
eam pressure. 


g2}hindd 
cued 


ne 





16 srw arruasces 





42ie. FLEXIBLE METALLIC 
HOSE—The joints are packed 
‘with rubber, which les between the 
‘overlapping’ edges of the corra- 
ated tape forming the screw. 





4aif. FLEXIBLE METALLIC TUB- 
ING—The corrugations are deep indented 
‘ings span or pressed from a plain tbe 
Te may be also made spiral, 
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42%. GASOLINE ENGINE, “Olds” model. Plan showing 
Jocation of valve chest and valve gear, operated from an eccentric with 
‘a alternating sector gear for an npalte at every eter revalton. 








425. SECTIONAL PLAN OF A GASOLINE ENGIVE— 
ourcycie type, with exhaust port opeced by the piston atthe end 
ofthe stroke, and continued exhaust through 2a annular valve around 
‘he fnlt valve The charge is eated and vaporined in the valve 
‘chamber bythe exhaast. “Olin” model 





424 SIMPLE GAS OR GASOLINE ENGINE—A, inlet 
salves Ey exhaust vale; gusline enters by gravity at G, regulated 
Dy afaucet. Al enters at B bythe soction ofthe piston, atomizing 
the guacline a8 drop Into the alr chamber. The tube igniter i 
‘eated by a gasoline barner beneath the bell mow 


495. GASOLINE ENGINE VALVE GEAR —The centrifugal 


‘ction ofthe weights onthe reducing gear operates abel crank that 
Airc the 








Iall-reducing gears 
‘pushrod lever and two 
sb eda for governing 
‘args and exhaust 








wonve roe, ny 





427 GASOLINE CARRIAGE MOTOR — Fourie or com 
pression type. Ribs on cylinder forsircaaling. His the carbureton 

with wires 
preenonie 





by the maton 
of the piston; Is then saturated with gute vapor, and returned 
Dy a separate pipe tothe net vale, C. . 











492 VERTICAL KEROSENE OIL ENGINE, 
"Daimlee™ model. The oil is vaporized by the 
heat ofthe exhaust, and forced into the cylinder, 
‘with the proper proportion f air for explosive 
‘ombuation, bythe downward stoke of the piston 
‘tnd compression in the crank chamber. The up- 
‘rar stoke charges the crank chamber with alt 
and por. 










41, “DIESEL” MOTOR—A, ejlinders 

‘ie pamps J, alepamp levers Ty alt re 
iver. Alea compressed bythe pomp t0 
‘4 Ton. per square inch, and stored inthe 
teeeiver. OW is fed by 4 small pump t0 
(Ge Tnleralve chamber, where itis ato 
‘nized by entering the cylinder withthe 
‘compressed alt. Explosion every oer 
revoion, 


432 VERTICAL GAS 
ENGINE, wooycle type 
Day" model. The arand 
gs are drawn into the crak 
chamber by the upward 





‘which charges the 
cinder though the side 
passage atthe opening of the 
‘linder port atthe end of 
the down stroke ofthe piston. E, clearance space; B, guard on plo 
ton; A, crank chamber; F, tube igniter; D.O, inlet valves 





435 STREET RAILWAY GAS 
P\ ** “MoToR PASSENGER 
‘CAR, German model. ‘The 
motor const of two yi 
ders on oppostsides of the 
ccank shat, placed der 
the sata The Sywbed is 
behind th seats. Th power 
‘is tansmited tothe wes 
through gears sprockets, and chains, wth tition regulation, Motor 
rans continual. Compressed gaa br stored in cylinders under the 
ca foe. 





494 GASOLINE. MOTOR 

CAR —The paste motors 

‘constant, operating an electric 

[goerator which chargesthe stor. 

‘age bares, that a turn supply 

= the current as required forthe 
Iouermitent or variable work of 
the electric motors geared othe 
ar asin, 














435. VALVE GEAR fora 
ess engine —A simple device 
{for opening the exhaust valve 
of a foueycle motor. "The 
cccentrc gives the posh rod 
‘forward stroke seach rev 
Jaton of the shaft. The 
‘ratchet wheel C hat fon 
eltance, with every other 
tooth a shallow notch 0 a to hold wp the ip of he posh rod at every 
second reylution ofthe shalt sod make a misekit on the valve rod, 
‘tthe next revolution the ip als ntoa deep notch and the push rod 
‘opens the exhaust valve 








? 436 VALVE GEAR, for « 
tomeyce pcagine. Thecam 
fnfiacdio te cngine shat. The 
inner tng ears swept around 
witin the outer fined ge, 
Shipping by one toth at each 
evan ofthe enge sha 

“Tha mates «contact of og ger th wit the exact fo 

st cvery ober revelation, aecnary for a operation ef nfostejla 


431. DOUBLEGROOVED ECCENTRIC, for two 
length of rd thrown alternately by traversing the push 
rod in the cross grooves, alo for singleralve rod throw 
for toweyle ga eg. 





498 VALVEGEAR for afouncyele gas 
‘engine. The twothread worm on the eo 
{ioe shaft has the middle partof the thread 
fatended to form a cam. The fourpart 
ge: B, revolves by the ace ofthe worm, 
sad at every eter revolution the cam section of the worm runs Into 


the receasof the revolving gear, and the valve rod Is not operated, 
‘thus opening the exhaust valve at every seqod revlticn as required, 


439- PLUMBDOB GOVERNOR for a 
pi engine. The plumbstob, A, is pivoted 
{a bomatached t th exhatat valve posh 
td. “The Back motion ofthe push od pro- 
‘dace forward motion ofthe bb acting ike 
‘2 pendulum, and a downward motion ofthe 
Pick bade, C, benglag I in contact with the valve spindle, D. ‘The 
‘pring-end sews, Band Fare forthe adjustment of the motion of AL 





sone towne, as 








‘44 INERTIA GOVERNOR for « gas engine, 
‘The bal, J, isthe inertia pends. 
‘am. Tes pivoted tothe frame,D, 
st Lt swings on the pivot at 
1H by the rotation ofthe cam, 3 
gaint the roller, The sping, 
XK, efor adjstng the amount of 
‘he motion ofthe ball and its a 
tached pick blade G, for « push of 
ls ofthe vale spade, F- 


441. PENDULUM GOVERNOR, 
for a pas engioe. The pendula 
is adjusted by the distance of th, 
semall compensating ball to vibrate 
synctzonotnly wth the push rod at 
the required speed of the engine, 
Tncreated speed releases the ep, 
(and mln charge Is made, 





‘442. DIFFERENTIAL CAM THROW, by the 
‘ravers motion of «rolling dsc on a lever or by 
direct thrust. Much used the valve gear of gut 

engines, The rolling disci traversed bythe goverot from one cam 

to another 
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444 INLET VALVE for gus engine, 
Avtave dis sighly held in contact with 
‘Ge seat bythe sping. Ale holes should be 

“—lled clone tgetber around the ale sat, 
$0 that combined air aen shall be larger 
‘han the area ofthe gus inlet. 


“445, GAS ENGINE VALVE GEAR— 
B Inlet valve; F, exhaust valve. Valves 
ase operated by a bent lever, with sliding 
ID). roller Hand double cam C, which by a 

_oore Hides the roller alternately onto the 






446 GASOLINE VAPORIZER, 
"The inet nose V, i bed on 
mee the outside ands enclosed in a 
canter through which the em 
‘haat passes. Gasoline and ir 
sae drawn into the norzle regulated 
bythe small valve and additonal 








vrarm; Bya vercal section; «6.4 0pen spaces. Canton ot other 
fanoel wrapped over wire gauze frames is pashed into the longi 
tudinal spaces belore the ends are soldered; may be made of plate. 


sorre roves, fag 
444. AUTOMATIC OILER — Much in 
we on expe motor. Shaft ¢ and 
cranks, with the dip wie dare revlvedby 
4 bet dropping the oll on the wiper «ito 
‘the small tank, fom which it ows to the 
oplinder, 


449. UNIFORM AUTOMATIC OILER—Vsed 
‘on gas engines. The shaft, driven by a 
bel from the valve gear shat ofthe engla, 
‘ati two hooks and dip wires, one of 
Which ries the oll from the variable level 
‘elow to constant lvl ol reservoir, fom 
‘which the second hook and dip wire feed 
the wiper that leads the ell to the elinder, 


z = 450. CRANK-ROD HEAD ADJUST. 
‘MENT or trunk pistons. A jointed brass 
tightened by a logearmed screw, 


451. TRUNK PISTON ROD connee 


ama 
Oman eres 
= 


FL, _ ss. TRUNK PISTON ROD conneo- 
oO) tion for «gas engine, 
as 


453. TRUNK PISTON ROD conneo 
on fora gas engine. Most reliable form, 
lead of screw pia should be hayed. 
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{45 CONNECTING ROD HEAD, with 
full apt branes, held by cap and through 
‘ott 





435. CONNECTING ROD END 
swith set-in end block. 














459. SOLID END CONNECTING ROD—Brases 
ip a sidewise, and ae locked in by th hey. 


460 FORKED END CONNECTING ROD, 
sth hays and set screws, 








PICTITO st ADIOSTABLE LINK wi 
OREO fet 


46. LINK OR CONNECTING 


ROD, with adjustable brates. Keys 
Inside and outside of pina, 


4690. STAKE PULLER. — An 


g 
Tun 
Tevlz 


i 
if 
#88 


nt sors rome. 





se VALVE 

GEAR FOR EX. 
PLOSIVE MO~ 
‘TORS —H, air inlet; 
F, air valve; G, gus 
cor gusline valve; f 
air valve lever B, eae 
valve lever operated 
from the cam at C3 
©, exhaust; Ey ex 
Iaaast valve; «ox 
ast valve lever, op 
crated by car ate 





4694. GASOLINE ATOMIZER. 
m By injection theoogh the valve 

‘wat'K which has a grooved pas- 
age around it to distebate the gas 
cline evenly 10 the indeaft of the 
pistoa A, the regulating needle 
rae 








46¢e. GASOLINE 

ATOMIZER, of the 
‘constant feed type— 
A, receiving tank; B, 
feat; C, counter 
weight and valve; E, 
Jet nouale; H, ar in: 
Jet; G, perforated 
‘cove with sir regula. 
ing cap Le 





6gf. ELECTRIC IGNI- 
TION PLUG, for « gas oF 
krsline motor. Electrodes of 
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46s. OVERSHOT WATER WHEEL— 
Power equals about slaty per cent of the vale 
ofthe waterfall owing over the wheel. 


466 TRON OVERSHOT 
WHEEL. —Theframe and bock- 
2s are made of iron ot ste. 
‘The lightest wheel f its Kind, 
Lefil” modal 

467. Prost view, 


ase wemacuc rows 4xp pence 





468. UNDERSHOT WATER WHEEL— 
FEZ, Power equals about forty per ent othe aloe 
‘ofthe waterfall owing under the gate. 


46, SAWMILL WATER WHEEL and 
flame A+ A represents the head of water 
‘The total bead in feet multiplied by the weight 
of water discharged per minute equa the foot 
founds of power. Eiiclency about sixty pet 














475. CURRENT MO 


lng within a case with et 
‘panding mouth to increase 
the fore of the current 
‘A sprocketwhel on the 
rear end of the propeller 
‘halt with chain transis 
‘on t0 shalt on wespen- 
ton trae. 





475. CURRENT WATER WHEEL — 
‘The most eficent velocty of the wheel 
Periphery is forty percent. of the curent 
‘lacey. The horsepower is: 

Annet emenin cttabe yg 
Vm Velocity of the stream; § = vel 
cky of periphery of wheel—tboth in fet 
per second. 








46. FIXED BUCKET WATERRAISING 
‘CURRENT WHEEL—Long rectangular 
Dockets are attached across the tim of the 
‘wea with side openings, indicated by the 
Iatched spaces. At the top the water flows 
‘oer the side of the whee into a trvugh. 
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477, BUCKETED WATERRAISING 
CURRENT WHEEL—The buckes ae 
ivted tothe cutade rm of the whes, and 
‘hed into the tough at the top by talk 
‘lee onthe back striking the trough. 


ay CURRENT WHEEL WATER 
LIFT—The water buckets and arms are 
‘woaghs that carry the water tothe cesta 
hallow shaft, from the end of which i is 
charged into a trough. Used for lrg 
{on and low grade water soppy. 








40, PERSIAN WHEEL—A corrent 
ave water Lt mse in Eastern countries, 
‘A hollow shaft, with cored arma and fat, 
vith Dockets sespended at thelr periphery, 
‘The coment carves the Bouts forward, ling 
the bockets and at the same tine dipping 
‘rater into the carvedarma. The water follows 
the arms in ther revolution and discharges though the blow abl, 
while the Backes are tipped atthe top ofthe wheel into a rough, 
















48, ANCIENT WATER LIFT-—A series 
earthen pots lashed to the periphery of a 
‘whoa reveving ima stream. The lng pots 
{es inlined tothe ail Hine of the shalt 





low shaft is driven bythe carent. splay 
BR wound pipe in or outside ofthe shaft con 
‘ep the water to an elevated trough. 


Sy VOLUTE TURBINE —The water, 
under pressre offs head, pasos along the 
‘lute, Sking the radial Dockets a, a, flows 
Inward and dows through the central Inlined 


485.“ LEFFEL” DOUBLE RUNNER TUR- 
[BINE —The upper section ofthe renning-wheel 








eee A 
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48 “LANCASTER™ TURBINE, downward 
“discharge, “The wper parts ofthe Blades ae vera, 
And receive water tangentially from the gate platen 


492 “ MUNSON * DOUBLE TUREINE— 
he water discharges both upward and dower 
ard through carved guide Blades, to reverse 
Curves in the tp and boom whee blades 
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491“ CAMDEN™ TURBINE, bas two inde. 
pendent sets of buckets The upper st is inward 
‘and centr discharge, the lower set i curved 
‘backward, with tangential discharge 


vm 


1. “MODEL” TURBINE.—The rum 
thas a downward discharge. The 
fe cs er epee 


493." SWAIN” TURBINE —Inward and 
downward ow, with cotinaoas curved blade 


494." WARREN " CENTRALDISCHARGE, 
‘TURBINE Pian: The wheel rerolves on the 
Inside of a fixed direc. Water esters from 
outide, and discharges into and beneath the 
whoa”, Diectra 8, whee. 


495 SFOURNERON™ TURBINE —The 
tim of outer buckets revsves around the inner 
eects the water moving outward. ficiency, 
about eighty per cent, 





| eee 
oat peel a 

| rr og oe ee 
pers ese 
‘the belt upoa the upper or lower tight pulley at ab- 
Spey 

Pee gpl eh 
paaoa 
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gr. WATER WHEEL GOVERNOR—The wheel 

motion drives the bevel geat at # and the hallow spindle, 

A, revolving the balls and connecting arms. The small 

ental spindle has vertical motion, due to the cetet 

TED gal force ofthe balls The central spindle catia pla 

FEE: wick sides in « sot in the outer hallow spindle, which 

staboonal speed catches ene or the oer pinta the 

loose bevel gears, which, acting on the bevel wheel and sal, d, 
‘opens oF class the gate. 


oh IMPACT WATER WHEEL, « Lefel” pat 
tern Step bocketn, Eficenc,eght-ive percent 


See 
ears 
never 
een 

tions 

FD weight cf Bowing water through 
palo onion 


gon. BUCKETS OF A PELTON WATER 
‘WHLEEI.—Showing the method of 
‘separating theft and returning the 
arts oealy in line with he mpact 
Je ths gaining about cightyive 
pet cent ofthe total power ofthe 

got Section of bucket 










‘505.*DEAN” STEAM. 
PUMP—The valve gear 
of the Duplex pump. A 
ever androck shaft moved 
‘by spool onthe connet- 
Sng rod, operstes the vale 
of the opposite elnder, 








seh WORTHINGTON 
DUPLEX PUMP. — Two 
rock shats with arma moved 
by the opposite piston rod 
ateraate the valve motions 
fod seroken, ‘The water pl 
ton i ofthe plunger form, 





set: HALEYORE CONNECTION for 
pomp piston rd with central eran, 


SUP $08. The centse crank 


599. YOKE CONNECTION for continuous 
piston rod and outside crank erank shaft beyond 
the seam cylinder 


{he tll fame beyond the level, when the 
ball ole serous and completes the valve 
thom, 


$11, DOUBLEACTING LIFT AXD FORCE 
‘PUMP. this form the work isthe sme for exch 
stroke ofthe piston, and the premure equ to the 
tonal height of it and free, 





wromuue rowen xp DEFICE, ae 





$12. DOUBLE-ACTING DIFFERENTIAL PUMP. 
The lower section is ofthe same construction 
1s the ondary liting panp. The upper 
section basa solid piston connected by rod to 
the lower Docket piston, and moving in an 
‘open cylinder proesing down from the cover, 
‘thes making the upper pat ofthe pump am at 


cf working parts and applied power. Total power by 


513. LIFT AND FORCE PUMP—The fini of 
itt ce ction is practically twenty ive fet. ‘The force 
may be to any desired height, according tothe strength 
fon the upstroke ofthe pata. 


5:6 LIFT AND FORCE PUMP with alt 


Sis. TRAMP PUMPING DEVICE, some 
‘nes called the Teeter pump. A. selevident 
istration ofan obsolete practice 


1 ermaactic FowEE AD DEVICES 





sey. LIFT PUMP—The lint of water Hf in 
is pamp is abot tiny fet, but practically about 
entire fet is avaiable working height. 





snd for a blower of air for forges. Will make a 
coasant blast by using one sde as a receiver, dir 
‘ensing withthe ales and connection on receiver 
we 


519, DIAPHRAGM PUMP, in wich a fe 
‘be diaphragm is used instead of a piston. 





scoop may be connected to walking beam Of 
ectly to a erica engine, 





$21. PENDULUM WATER LIFT.—A double series 
scoops with fap valves and connecting pipes. 
‘The swinging f the pendulum frame aerately 
lnmerses the lower scoop, and atthe nest stoke 
raises the water by its transfer tothe oppnite 
‘scoop, when the next osclation tranclers 12 the 
‘ext oposite scoop, and #0 08. 
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2%, CHAIN PUMP.—An old device for 
rising water, now in we in many modifiar 
oan 


$23 RECIPROCATING MOTION by the auto. 
matic ction ofa fall of water. A bucket witha valve 
In the botom, which dts and dachargs the water by 
the contact of the valve spindle wth a stop atthe 
bottom of the bucket run; the weight ling the 
Docket again to the spout. Very od. 


‘525. SWAPE, OR NEW ENGLAND SWEEP— 
‘A very ancient a8 well at modern method of 









$28. QUIMEY" SCREW 
b) FUMP—The screws re 

‘ole, meshed i each othe, 
‘and ate enclosed ina close. 
feed case. Suction teach 
‘ed from 5, and dacharge 
g———— TS) tom the mide at D. Bad 
thrust 5 netralined by the screws on each shat being right and let- 









er 
(EEX tak Sadar a design othe sem cgi, 
ogod) Sess ier 
RS rsh iten, Used tn conbinstion 
SN, teases 


30“ PAFPENHEIN” ROTARY 
PUMP.—One of the eatlest rotary 
devices for ring water. Two deep, 
‘cogwbecls with thet teeth meshed and 
rating ina cloveited shel 





‘3% *REPSOLD" ROTARY PUMP. 
Teo diferent sector elinders ee 
solving ia contiguous ylindrical shel 
‘The preter and amaller sector sufsces 
saatch and alernatey clove the ana be 
tween the centres of revolution, 
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sg2-say. TREAXTAL 
ROTARY PUMP.—A 
tate Frech invention. The 
‘Upper cylinder receives the 











55. “CARY™ ROTARY PUMP—A rots 
Ing drum concentric with the ster fied cylinder 
tnd afiaedbeartshaped cam groove ia which the 
Sliding wings are guided. A stop, E, coses the 
Suction and force sde ofthe chamber, The form 
of the outer cylinder wall is spinal. 


596, VACUUM JET CONDENSER AND ROTARY 
PUMP.—The jet inthe vacuum chamber is regulated by 
the vale. The rotary pump, being entirely immersed in 
the water below, is waterpacked 


e 
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S37. “ RAMELLI” ROTARY PUMP.—One of 
the ealet (2585). A slotted cylinder with four 
‘wings eccentict4 cylindrical shell. ‘The wings 
re posed oot by helical oprngs. 


so “HEPPEL" ROTARY PUMP. — Tow 





540, “KNOTT™ ROTARY FUMP—A bok 
low winged cinder wihin which an eccentric 
‘revolves on an axis central withthe sel caning 
the winged cylinder to wipe the inner srlace of 
‘the shell The small slated elinder makes & 
packing forthe wing. 





% 41. “PATTISON” ROTARY PUMP—A 
hollow wioged cylinder fn which an eccentric b 
rotated on an ais central with the outer hell, 
‘The plston and socket serve as guide for the 
ings 





od 





42. "COCHRANE" ROTARY PUMP—A 
slide pocket in the outer sell receives the piston 
‘ing ofthe inner eccentric liner, which ings 
in contact withthe sell on les centre, 2, carted 
sound by a cam crank, 


$48 One of the eatly forms of Rotary Pumps 
Only stable for fre flow to the pump. Will nt 
it. Obsclea. 


se HYDRAULIC 
/ TRANSMISSION OF 
POWER —A delving rotary 
amp conneced by a fow 
and return pipe toa diven rotare motor a any convenient distance, 
His been applied to biceles 







545. SIPHON and tts operation 
A, The siphon H, ©, cocks to be 
Closed when 

fet ling 2, 
ait chamber 
, water seal, 
D, funnel The 
ir that seco. 
taaltes in the 











546. SIPHON and its operation, A, 
As als catch; H, Germinal cock tobe 

‘lowed when fl 
Ing the siphon 
Open cock at D, 
sod pomp the 
Siphon and fam 
tel fall. Clone 
cocks D and F 
sud open HC and G, when the siphon wil rn until chamber at A and 
spex of siphon are choked with ale Then close H, G, open D, and 
Pump up again. ‘This is very convenient for long siphons and saves 
‘arying of water 


47. EJECTOR OR JET FUMP, with forked su: 
‘ion pipes 


se EJECTOR OR JET PUMP. 
‘the steam nozale, 

2B, suction pipe. 

, the force pipe. 

A erode repreestation of the eater forms of the 
eectoe 







S49, AUTOMATIC WATER EJECTOR—Cel 
lary and swamps may be denned, where there fn a 
seater supply under premur, bythe use of an ehctor 
‘Thich may be made astomaic by a Bout ating upon 
‘he valve inthe pressure pipe. 





450, AUTOMATIC SPRINKLER —The valve 
4s held ghey closed by the diamondahaped post 
‘esting on a bellcrank clip which i eld in postion 
by fable solder, meng at about 200% Faby at 
‘which temperatre the solder mets andthe presure 
sts the clips lowe. The sta washer seaters the 


[t, HYDRAULIC RAM, the * Montgol 
fer" idea for « toustan supplied by « water 





553. “ PEARSALU'S" HYDRAULIC RAM AND. 
AIR COMPRESSER.—A hallow or open piston we 
‘brates fa eylindr, perforated all around with excape 
ports for egress of water. An ale chamber recelvs the 
‘ater, and the sr which I drawn in through the ports 

which becomes compresed. A small alr motor 
ries crank shaft and fiy-rhel which oper 
ste the piston. By the siding motion ofthe 
Piston in closing the ports, water han ie 
avoided, tho enabling the use of «ram of very 
large dimensionn, 
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$54 SILENT HYDRAULIC RAM— 
‘The carved reaction dis, F, serves to Mit 
the lato valve C, que without shock 
‘The'ircahion at G stops the lit atthe mo- 
meat of clonure of pston valve, C. Jy stop 
seeacrew 5H, vale cages B force valves Ky 
Aerce pipes 1, vent bole to air cushion, 


{555. DOUBLEPISTON REACTION HYDRAULIC 
‘RAM .—The two pistons B and O, ate on the 
same aplodie wth curved reaction dic, A. G 
fsa leather wather to soften the contact wih 
guide yoke. The cage at D guides the lowet 
Piston and serves to increase greatly the free 
‘on of watendow from the dive pipe thereby 
Increasing the duty ofthe ram. 


56 WATER METER —*Usion” water me. 
ter model. ‘The water pases though a rotary 
motor with equalising gear, from which the dal 
‘pointers are driven by « dock tain and counter 





57. DISC WATER METER, * Hersey” 
model, The disc pln, A, oxcllates by the 
[pasage ol wter through the dis chamber. 
‘The spladle f the dic, by ts cocilating 
rmovecent, rotates the crak and gars ofthe 
Ideal tain 
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‘Ss8. WATER METER, * Thompson" 

model. A swinging dise movement oa 

ball socket, operated by a fw of water, 
‘antes a verdeal ek spindle 
‘and gear tan with index hand 
‘how the dik 





S59: WATER-VELOCITY INDICA 
‘TOR AND REGISTER —Variatios fo 
velocity of a stream varies the poston of 
‘he out, which is regimered oa a tavene 
‘ard by a poe. 
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62, “MASON” WATER PRESSURE REG 
ULATOR—Overpcessre on the low-pressure 
side deprenee a diaphragm and draws the vale 
folks seat Adjasment for diferenceof presse 
Ismade by compressing or releasing the spring 
Pressure under the eas diaphragm, by the stew 
fied nut at the botoe, 


$65. PUMP WATER PRESSURE 
REGULATING VALVE—A balanced 


ton valve, with a diferent balance by 
pcing or lever and weight, placed on 
the seam pipe to a pump. The opening 
‘beneath the lower ato it connected 10 
the water discharge pipe of the pump. 
‘Over presnre raises the disc and abuts of 


$64. HYDRAULIC PRESS, with screw 
adjenmest of epper plates. "The losiog 
own of the upper plata is quickly dove by 
‘the screw, when a small movement of the by 
rnc piston is routed forthe presnare 


$65. HYDROSTATIC PRESS—There ae 
many moditcations ofthis placple ot presses 
fed elevator its. ‘The gross pressure of the 
‘a is asthe areas of the Fam and pomp pistons 
‘maltiplied by the pounds pressare on the pomp 
piston, 
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66. HYDRAULIC INTENSIFIER.— High 
presure obtained from low pressure by dferental 
Pistons A, Lowpresare epider; Dy high-pressure 
‘inde and ples. 


—An inverted byaraic ram is operated by 
the small pump aod lever attached to the top 
ofthe ram The return stroke f-made by 
the small reverse ram at the rear ofthe 


$67, HYDRAULIC RAIL BENDER, 
The plunger is moved with great fore 
by the pressure fiom 2 small piston 
plunger eperated by a hand lever,on the 
same principle as with the hydraulic 
Jack, Tes sospended by the eyes, andy 
i ‘an be wed for straightening of bending 
- ‘ails co the track, 
68. HYDRAULIC RAIL PUNCH, 
‘onstrcted inthe sae line a the rll 
Deeder and hydraulic press. The lope 
sre for suspending and to allow the 
puoch to be easly handled i any pk 
my 











$6. HYDRAULIC ELEVATOR LUFT with mub 
‘ipying cable gear. The cable is carted under and 
‘oer crom-bead sheaves ca each sde to equalize the 
Presore ca both aes of the Puoget. 





70, HYDRAULIC ELEVATOR LIFT with pub 
ley abeves cestral over plenge. 





‘571, HORIZONTAL HYDRAULIC ELEVATOR 
LIFT, with centralplunger ply. Cable 
twine on small pulley on drum shat. For 
git, 





‘51%: HYDRAULIC PULLING JACK. 
Bae ‘The lever operates 2 
‘ell pump which forces 







‘Ge plston and draws the 
ston rod and ving, The small screw and bande isthe rei valve 
to return the water below orto the opposite side of plato for tetra. 


573. WATER PURIFYING FILTER, 

iN. Ye Fiber Mig. Co pater. A diaphragm. 

Jit pear the bottom holds the gravel and. sand 
‘bering material. Theres shaft through the 
‘middle of the tank, with arms for sting the 
‘od while cleaning by a backoeaterfow. ‘The 
‘rater sf at the top with «small portion of 
{am at the rate of one pond to 7,200 gallons 
cf wrater, The small tank at the top isthe 
‘ham dinaver with the regulating valves 





S75. FILTERING CIS 
‘TERN, plan, 

‘576, Section. The pomp pipe 
‘exeads to the bottom of the 
‘ster ad scross, with lateral 
‘ranches. The pipes.on the bot- 
tem to be perorted with coe 
‘matecath inch les, enough to give a fee fow of water to the pumps, 
Cover the pipes with sted gravel large han the holes in the pipes 
tw a depth of six inches, then a lager of harp clean sand sie inches 
thick, layer of charnal four laches thick, aod a foal layer of ann 
six inches thick. 
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578. Crosesection of basin. 


51g. UPWARD: 


travel course and foe sand, with an ln lw and oveciow, In the 
it.” Armasbout out should be made fs the botom ef the lower 


es go, DOMESTIC FILTER —To make a flee 

wih a wine barrel, procare a place of fine brass 

‘wre cloth of ssn sulicent t make « parton 

Across the arse. Support tia wire cloth with a 

foarserwice cloth under fe and also «Tight frame 

beak to keep the wise cloth from sagging. Fill 

{upon the wire cloth about dhce laches in depth 

of clear, sharp sind, then two laches of charcoal 

broken finely, bat no dust. ‘Then on the charcoal a layer of three 

Inches of cleat sharp sand, rather Ser than the fest layer. All the 
sand shout be washed clean before charging the fer 


81. DOMESTIC FILTER —Use two tone pots 
cox rs, the bottom one being a water jr with side 
Tete; H mo facet can be saed, the top far can be 
removed to enable the watertobe dipped oat. The top 
Jar mst have a ele driled or broken in the bottom, 
fod a smal Sowerpot saucer Inverted over the hole 
“Then fil in lager of sharp, clean sand, rather couse 
‘A layer of Goer sand layer of pulverized charcoal 

with dost blown ot, then a layer of sand, the whole occupying one, 

‘ied ofthe jars 





fs. POROUS WATER FILTER —The invert 
s'cup on the lade of the case may be made of 
otters lay, baked) cr turned out of porous sto. 
‘Fibre, enclosed within perforated sheet metal wally 
or wre gause also makes god fering materia 


Sy STONEWARE FILTER for household we, 
‘The lower jr for storage of Gkered water, The 
per Jar bas a bole led with sponge tha ters 
the dit oot; beneath, «bed f charcoal on & porous 
stone ov earthen pla 

S84 WARD" FLEXIBLE PIPE 
JOINT —Theioteraal surace of the hub 
‘is made spherical The corragated. pipe 


together with belts at any angle within simi. 


86 PLAXIOLE PIPE JOUNTS, foe 
om submatoe pipe Hines. The head fot i 
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88, FLEXIBLE PIPE JOINT.—The ball end, 
Ave a pipe in ground to ght tin the socket, 
‘cl ancther pipe and bed in place by bolted ange 


‘Mp. UNIVERSAL PIPE JOINT ~The flanger 
ast feed at 45" 0 the Hae of te pipe, wi a 
‘rough bit righ ange othe aes othe angen 
‘The lat may be mada any ange upto 92%. 


sgn DISC VALVE AND 
GUARD—The spherical guard 
a perforated to give quick velit 
to the movement of the elastic 
ae. 


sp. DOUBLE BEAT DISC VALVE—The 
‘ental seat a borne by the eros bar fa which 
the guide pa of the valve ia set. 


594. HYDRAULIC VALVE, used on 
lerators, Cylindsial in form the valves 
‘move across the ports by a rock shalt and 


A, pressure chamber. B,C, to levator 
ondes, 


95 MULTIPLE BALL VALVE—The cone: 
valve seat sin two pats; the cover or eage it bed 
In place by the screw inthe exp, 


96 MULTIPLE. RING VALVE, for 
ceolarged vale area with small 





‘$91. DOUBLE-BEAT PUMP VALVE, Con 
idk model. The upper sat is supported by a 
‘ronebar, in which Is aed the guidepin thet 
‘artes the valve, 
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623, AUTOMATIC FLUSH SEWER 
‘TANK, “Miler” model I this form the 
siphon in inverted, hlding the water salto 
Doalance the water head in the tank inthe 
pike of the siphon. ‘The cap over the 
Jong end of the siphon Is to seal the air in 
the’ siphon until the sewage presare a 
‘equal to the water balanced le, 


oq AUTOMATIC FLUSH SEWER 
‘TANK, Van Viakea "model, The inverted 
siphon opens into a tipple pan which seal 
the cutet of the siphon ntl the sewage in 
the tank reaches the level ofthe bend, when 
a general dacharge thes place 


625. ATOMIZER—A small stream 
running down an incline i atomised at 
‘he sont bya bas of ae 


666. BALL AND JET NOZZLE—The balls held 
{in contact withthe jt by the adheslon of the water 0 
the rolling artce. The ball shouldbe very ight. The 
‘Principles the same fora lt Jeon that very ght 
Tall must be used. With the low ballin the cones! 
onal the ball can it no higher ina to give vento the 
‘water of ale under the same area an the neck of the 
onl. 





oy. SPRAY JET NOZZLE—The spe 
ral wings on the central cone set the 
‘water foto a whi and induce a speny by 
cxntiagl action, 


608, HERO'S FOUNTAIN —The waier In 
the pper basin exerts a pressure upon the alin 
the lower receptacle, which is transered to the 
saface of the water Ia the middle basin and 
forces up inthe jt. Many beautiful modifica 
tions ofthis principle are shown In modern de- 
i 


op. “CHAPMAN ASPIRATOR ot 
‘vacuum pump. A water eecor in which the 
_ropelliog power may be dvived from faucet 
of any town water-norks, ora tank having a 
Tend of seventeen feet, equal to onetalf the 
static waterbed of a vacuum. Water enters 
tthe conical end, There i an late check 
‘rae nthe ranch tebe or vacaum connection. 
[wil prodoce a vacuum equal tothe baromet- 
‘cheight, les the height det the tension of 
the vapor of water, 
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6:12 HYDRAULIC SPRINKLER 
HEAD —The levers of the tog joint are 
held in place by a strip of fasible alloy that 
mela about 212 deg. and allows the levers 
to fly open and release the water spray 
‘valve, Preaure on the valve is adjusted by 
the screw aad nut at the top. 


611k. MILK COOLING DE 


‘VICE — Milk is fed from a tank over 
the sarface of a hollow copper pan, 
‘corrugated to retard its flow, while 
feold water is circulated throogh the 
‘Pann the oppose direction, 


6ue. HYDRAULIC 
IRRIGATION ENGINE, 
Capacities up to 759,000 
sells per day. They are 
‘made adjustable for the 
best conditions of opera 

the sliding weight 
valve lever. The 
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611d, FOUR STAGE CENTRIFUGAL PUMP. 
volute wheels are fixed to the sbalt. The water 


: 
i 
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‘Stopped and started for time by a 
string and sprig pam, 


Section VIII, 


AIR POWER APPLIANCES. 





ise movable by the 
erence in air prsmare, and through a ear to increase the motion, 
‘moves the index hand on the granted da. 


(612. Coeragated dice and ger. 


61g. BOX KITE—A light frame of 
pine, sprce, or bamboo is braced as shown 
Inthecat Fie light cambri is stretched 
cover each end, all fn proportion t0 the 
figures inthe cot The bide i attached 
coequrter ofthe length of the box from 
the font on the bonom fame 


| ug cunvap vane wnxoamts on woron 
<The ied psn le preser asst be bare 
{ idee he caved tnd than aga the oe sa 


615 FEATHERING WINDMILL —The light 
ented bades ae forced oat when their ge catches 
‘he wid, and the mil goon, 





66, HEMISPHERICAL CUP WINDMILLL— 
| rape ett wd te pe gn in 
Jon pts open spas Bebe 
LOG, the mil esta Aino und for somone, 


6:7. WINDMILL OF OUR GRAND. 
FATHERS, with reefing sal. A few sill in 
‘te inthe United Staten 


6:8, WINDMILL AND STEEL TOWER— 
Mil wih a sag series of Blades. The tallpice 
is pivoted to the mib-bead, and is orang around to 
‘tur the face of the mil from the wind by governor 


MODERN WINDMILL—Two 
series of concentric Hades fastened to the 
patioes of a braced radial frame. ‘The 
‘lads ae fined at an angle of about 35 to 
the plae of the whee: A. pecllaty cone 
structed teechaiam turns the wheel edge: 
‘wise tthe wied to stop i or to regulate 
{ts potion ina high wind. 
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620, ANCIENT WINDMILL and gean 
Ing fora wostone Sour mil. The windaaill 
stared toward the wind by & small wind: 
‘mill at ight angles on the ‘al frame, with 
Pinions and shat connecting with circular 
rack around the revving dome. ‘These mil, 
‘wed for prinding grain, are the principal 
soure of power i Hanera anti, 








622, SMITHS CIRCULAR BELLOWS, a 
‘wo parts for wifoma bas. 


643, DOUBLE ORGAN BLOWING 
BELLOWS —The wpper section equalize 
‘he ar prennare from the alternating Bower 
sections, 


624. THREE THROW BELLOWS —Opersted 
by a crank, and ghres constnt blast without an 
eatin. 


625, FOOT BELLOWS, fora bowpipe. A 
sprog raises the top ofthe bellows. The robber 
bag is conned to the neting to prevent bare: 
ing. “The step atthe lefts forthe foot. 





626. FAN BLOWER—An inary mode 
13 vsed for blowing forge res 


627, “HODGES” COMPOUND BLOWER— 
‘The action isa tiple fect. The ai bs 
drawn in at each side of the Blower and. 
]E thrown out at increasing presture succes 

ney bythe fanson each ide, and returned 
succmaively by the tatlonary partons, 
vith foal discharge a the central anno, 
Tar cater 





am rower arruusces % 


G28, " WEDDING" ROTARY BLOWER — 
A ringing winged cjlinder moving In contact 
‘with an outer shell. The wing des fa slot 
fn the sell with cavity to give it freedom of 
motion. The central cjtnder Is driven by 
‘crankepia or eccentric on shalt central with the 
‘elt 








Gey. “FABRY” ROTARY BLOWER, 
cares wend ae Meataias 
‘ate faa two-part liedieal se, The 
‘cedhon and near the lieing the ass 
‘mesh alternately fora part ofa revel: 








“ROOT " ROTARY BLOWER, 
“et rset dag Ta dd ot 
ce of the periphery of the wheel ab 
ows them to run losly In the shell 
without fection, and with very small 
Joa by alr leakage. 





650. “ROOT” ROTARY HLOWER. 
. ‘An early form, “Has been also sed 
oa pomp, 
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632, HYDRAULIC AIR COM. 
PRESSOR.—A reciprocating piston fa 
‘the water cylinder, G, produces an excl 
lating motion inthe water ofthe to ve: 
tical cylinders, drawing in alr through 

‘the fap valves at th sd, 







‘Pressed airthrough the valves 
‘tthe top. The water pipes, 
(54.4, ar to supply the place of water ejected through the air valve 
‘by dalivering all the ae compressed at each stroke of the piston. 


633. PISTON HYDRAULIC 
AIK COMPRESSOR, “Dubois & 
Francois model. Water wat com- 
‘tant injected into the cinder 
to cool the ar, the exceat being 
Gscharged thoagh the air valves 
An exty pe 





654. TROMPE OR HYDRAULIC 
AIR BLAST—One ofthe eaty devices 
for furnishing an air blast to 4 forge. 
‘The falling column of water drs in ir 
‘hough the small inclined erifces at 
carying it into the reservoir «, where It 
separates, and is discharged through the 
tutte pipe at &. The outlet at dis 
charges the water hough an lnverted 
siphon, carried high enough to balance 
the alr presnure, 








635. AIR COMPRES. 
SOR Beration of dpe 
‘ype, showing connecting 
rd and yoke frame. 
“Clayton” model 









‘the old Trompe blower extended for high 
Presses, A numberof at tubes 

temminate a the conical entrance 
ofthe down-ow pipe, Byat 2,2. 
‘A soppy of water to the cham 
ber A A, and es flow down the 
Pipe, devs air through the 
somal pipes, caring it down to 
(he separating tak, «where it 
li berated atthe pressure de 
tothe hydrostatic head, The lt 


. i delivered through pipe, a8 
shown in the ext and the water 
sees through a pipe to the tail 








699. AUTOMATIC ATR COMPRES. 
‘SOR, “Bennet model 
Showing the valve gear of 
a simple lever connected 
by link to the ecoentie 
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640, WATER JET AIR COMPRESSOR, 
<A eto water from a nozle falling trough 
the tube C draws in ale Gough a side tube 
sd force it oto the alr chamber, where the 
‘rater and ale separate wader pressure. The 
‘reer siphoned ff through the water seal at 
‘height di the required pease and the 
force of the J. 
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644. DUPLEX STEAM ACTUATED AIR COMPRESSOR, 
"Togesc'Sergeant™ model The ls clinders are tandem to each 
steam cylinder wth steam and ar governors. 

645. Heaton. 





ston, and is forced through the vale D and pipe tothe high-prearore 
felt valve G; iis farther compresed and delivered through the valve 
‘sand passage L. Both pons re singe, acting in opposite directions. 


ms asm owns spruces 





67, DUPLEX 
AIR COMPRES. 
‘SOR, with parallel 
motion beams to 
‘wo singleacting at 
cylinders fom « 
eahleacting steam 
ojlnder, "N.Y. 
‘Kir Brake” model, 





648. TOGGLE JOINT DUPLEX AIR 
COMPRESSOR —The crank moves the 
‘commen joiat of the long arms In a hod 
tonal rection on slide: The traighter- 
ing ofthe toggle greatly increases the power 
ofthe pistons dariog the terminal part of 
‘heir stoke, when th i presnare greatest 





6a. AIR COMPRES. 
SOR CYLINDER, PIS: 
TON AND VALVES — 
Patera of the “Inger, 





= ‘Sergeaat Dil Co” Takes 

S, its ac through a hallow pie 

- ton rod at Eto the itrior 

‘ofthe piston. ‘The anlar valves, G, G,open and close by thelr 
‘momentum. HH, valves closed by springs; J, J water 


650. AIR COMPRESSING CYLIN- 

‘DER, with vera if valves, 
vrateracketed cylinder and 
heads. “TngerotbSergean™ 








a6 A rowmm Armano, 





655. CRANK EQUALIZING AN. 

GLE in air compression. The cli 
eurteigh darn are set at an angle of go? and we 
AT ANEersetL cranks are set at gor. "Burgh" 
‘DAXAWAYANS Sy Ingerll” and» De Laverge® 
ose oo 











656. CRANK. BQUALIZ. 
ING. ANGLE in sit cme 
proc, The yds oe 

eee 

ats, Sa, Shave aged 





” 





6:9. COMPRESSED AIR WATER 
ELEVATOR—A tank is submerged 
lnwhich there is » pivoted fost that, 
by Is ralsing and falling, operates 
double ported air valve for fling the 
tank, by discharging thelr, andor din 
charying the water by the admission of 
‘compressed sit. A singletap valve 
tthe otiom of the tank admits the 
‘wate. “The valve Is thrown only at 
‘the top and botom ofthe Hou stoke. 





660, RAISING SUNKEN VESSELS 








és. COMPRESSED AIR LIFT 





pipe must be great 
crthan the hydrostatic pressure of the water atthe 
brtom of the pipe, aod in quantities suticlent 10 
make the ascending eam of alt and water 
the flow pipe lighter in is total eight than the 
‘weight ofan equal column of slid water of the 
depth of the well frm the surface of the water 
to the botom ofthe pipe 





8 

















(42, COMPRESSED AIR POWER for automobile tracks 
Compressed aie a about 4000 Ibe. per aquare Inch i stored a sea 
otdes. Reheated in a coil rer « borer ender redoced pressure, 
and made a power factor in a compound engine. Controlled by link 
valve gear anda redacing pressure vale. 





(665, COMPOUND PNEUMATIC LOCOMOTIVE, “Baldwin” 
type. Two highpressure air receivers An Satermadite pressure 
fecciver fed automatically from which the high-presure cinders are 

operated. The 





64, LOCOMOTIVE, AIR BRAKE—1, 

‘ic cflndr 3 rdaing vale. The pion 

(Fs irecyconsected by Inks to the eam a0 
tor wich pes the Brake sons 





(am owen Armiasces 119 





(665, PNEUMATIC CAR SEAT CLEANER— 
‘Compressed air neji 
gait the polat of the 
Inverted cone, which fr 
ces strong current of 
air oprard and trom 
Ader the bottom of the 

Inverted funnel drawing the dost from the fabric and projecting 
(rough a hove out of te windows 


666. AIR SPRAY NOZZLE for dusting 
‘ith compressed air. A breed, thin nore 
from which a blast of compressed alr pene- 
‘uates fabrics, clearing them of dust. A good 
deaner of pain and carved woodwork, 


(66). PNEUMATIC PAINT SPRAYER—An ejector nore 

for compressed ait, with a 
‘de feed for the pant. An 
favered conical non pice is 
‘aiened to thin opening 
Project the spray paint in a 
‘tin sheet. 





668, PORTABLE FIRE EXTINGUISHER. — 
‘The tank bs nearly Med with « saturated soliton of 
carbonate of soda and water, The glass cop is filed 
with acid and sealed by the cap. To wie i, turn 
‘the tank guicly top down, when the ball falls and 
‘breaks the acid cup, prodocingpresure by the liber 
ton of gas 











66, FIRE EXTINGUISHER —Thetank 
a fled with a satarated solution of bicarbo 
‘ate of soda in water to fivsints ofl eapac- 
fey. Asal glass botde fled with slpbrie 
ci, with looe lead stopper, placed in a 
age atthe top of the tank, and the cover of 
the tank fastened. To ne turn the tank over, 
‘which spi the acd, generating presvre by I> 
erating carbonic acid gas 








61, DUPLEX PNEUMATIC RIVETER, 

— The stikng piston, Aner 

‘ase la sting elder, C, 

© that the too, T, receives « 

‘Mow steal from the bam 

reer piston, A, and from the 

‘nde, Com th tol socket, The meth of operation shows 

‘by the diferent paton area, The hand i relieved fom jar by 
‘hie operation. 





674, “HOTCHKISS” ATMOSPHERIC 
HAMMER —The hammer head, A, is connected 
<iectly withthe pst wihin the vibrating eyin> 
‘dersbys piston rod. The linden connected to 
the crank by an ouside rod, wbrating vertically 
bythe motion of the crank, which also cariathe 
Plton snd haan with «cushioned stroke, de 

15 compressa of thea within the cylinder. 


fs.“ ORIMSHAW" COMPRESSED AIR 
HAMDER™Abeiven at compen, Dy 

| ferlibes cxpromed art de the pt, A, 
‘and hammer. A variable friction pulley on the 

Sok guste alee he hae 

Dyeing te imino of compre lf 

Ghar set be pace Tae cores 

ving pe desc ener hay nto he te 


: 


676. COMPRESSED AIR SHEEP. 
SHEARING MACHINE—A 
‘scallion vibrates and oper 
tes the cuter through lever 
‘with a diagonal slot im which « 
i ln the pst od bead slides, 
‘An arm on the piton rod oper. 
tees the sabes, 


677. PORTABLE RIVETER, “Allen® 
‘model The toggle Joint is pivoted to a cam 
fod also within the trunk piston, By the 





asm vowen arrances ay 


(64-681, PNEUMATIC MOTOR DRILL 





(66s684. PNEUMATIC MOTOR DRILL STOCK. 


Be <A terol retary mete, rer the ent of 
‘he spindle, cartes on one end of fs halt a 
bevel inion, which drives a bevel gear attached 

by the lower secton af ha 

x case to the dil pind, 

‘Thelaet andeahaust ports 

snd valve ae shown Inthe 

‘veri section, No. 8. 








i 
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685. AIR AND GASOLINE TORCH—Air 

1s punged into the tank with the gasoline, and 
forms a saturated sic and vapor gas which i carried 
‘the Bunsen buraer throogh the vertical pipe. The addi 
tional air for combustion fs regulated at the burner, and 
the vapor at the valve nthe pipe sear the tank A 
tenge thows the presare. 


6p, TORCH SOLDERING 
COPPER.—The conical tip bs 
smade of copper, and slips on 


‘the moze of « plumbers 
torch. Used largely 
for eecic wire connections, 








651. AIR AND GASOLINE BRAZING 
Deis APPARATUS.—A small stached pump 

forces air into tank holding eall quan- 

thy of gucline. A guage shows the alr 

pressure. From the top ofthe tank « pipe 
‘extends to two oppositely placed Bunsen burners 
vith valves for regulating the fame. Swivels in 
the pipe allow the burners to be adjosted to the 
Proper distance from the pce tobe Based. | Fie 
rick ame plate 





62. DOUBLE CONE VENTILATOR — 
‘The uptake enters betwen the cones, The 
smoke has is exit around the edge of the le: 
vrard cone. 


695. SPIRAL VANE OR COWL, fora chimney top, 
‘The wind catching in the wings causes to revolve and 
Increase the draught. 





64 WIND INSTRUMENTS, 
‘ee bassoon, 


l. Bcor Anglais. 
‘oboe, or haul, 
claronee 
ofan, 
Groce, or plosie 
‘Erase 


4s ages, 


| 69s. WIND INSTRUMENTS, 


2, Sarrasophone. 
q 2, Saxophone. 


is « Daplex plt. 





697. A WIND GAUGE for obtain- 
lng the force of the wind in inches 
height of water, from which the wind 


8 COMPOUND POHLE AIR 
LIFT. —In compounding an air lit 
for mine drainage tut coctalf the 
depth of samp i requied a fra sae 
(ge lit and by still further duplicating 
the lifts, shallower sampa may be wt 
laed with economy. Air pressure mast 
te greater than the teal hydromatic 
pressure of the reeving tne The 
‘mp should be one-half the height of 
the receiving tank i dept. 








6. THE PRAIRIE WIND- 
MILL, called in Kansas the “Jum- 
bo Mit,” generally made with 6 
arms oa an axle paced in a north 
‘and south position and lower half 
‘covered with a box to shield the 
lower paddles from the wind. A 
simple crane convection to a pamp 
topples soficient water to frigate 
6 acres of garden land. 





70. GAS CRU- 
CiBLE FUR 
NACE. —A com- 
pressed sie or it 
fied stam blow 
Pipe wil operate & 
Gracie ferace 
for melting metals 


yor. OTL. BURN- 
ING MELTING 
FURNACE. — A 
‘cylindrieal “easing 
ined with fre 
Wick “An ofl 
bamer. The feed 
hopper is removed 
to jour te weal wo shown fa the righthand scion. 





you. MECHANICAL FLYER, — A 
small windeil with two or four blades, 
when quickly revolved by the string and 
orked spindles makes & pretty Mastration 
of & fying machine, 





Section 1X. 


ELECTRIC POWER AND CONSTRUCTION, 


‘Guwnnarony, Mowons, Wists, Conrasina ano MaMeOnING, LOKI, 
TRurase Pensaces, Fay, Seatentsoers axa 


yen, SERIES WOUND MOTOR 
OR GENERATOR—A motor if the 
‘creat is supplied through the wires 
tnd Nand a generator if the armature 
fn rotated, when the current canbe taken 
from the wires Pand N 





724 MLECTRIC GENERATOR CONSTRUC. 
TION —Series winding in which the amature, eld 
winding, and exterel rai are in series or one cotine 
os ie. est for ae lighting. A, armature; C,com 
‘mutator; band J bratbes; the coll showing the eld 
winding. 


1705. SINGLEPOLE SHUNT GENERATOR, 


106, ELECTRIC GENERATOR CONSTRUCTION, 
= Shunt winding, in which the fld winding {sin parallel 
rth the armature winding and conoected withthe circuit 
atthe brush holders A, Armature; C,commotator 
and Fs bruthes; ,« feld connections; 8, field winding. 


a9 macric rowsa sxp commravcToN, 





yor. POURPOLE RING ARMATURE, 
showing intermediate connections with the 
‘commutator bar fom 4 continuous winding 
or closed cll 





io. SHUTTLE ARMATURE made 
vith soft sheetiron plates riveted to- 
gether, ‘The suongestcurest armature 
for mal two-pole generntors. 


MULTIPLE BRUSH COM 
MUTATOR —The brushes are adjust: 
thle cathe pivots of the handle bar, and 
sre given an even pressure on the com 








716 CONSEQUENT-POLE, 
‘COMPOUND GENERATOR. 





19 izcric rowen ssp cossrazcrion. 





‘TRIPLE-EXPANSION ENGINE and 








‘mckipelar yname. Directconnected, 
Vertes! type of the General Hectic 
Compas 





718, DIRECT-CONNECTED VERTICAL 
COMPOUND ENGINE and multipolar dy- 
foam. One of the Ite apes ofthis class of 
(everson of elec power. 


119. FLEXIBLE COUPLING 
for engine and generator direct 
720: Plan. ‘The Zodel” coup 





owns allows of considerable variation i alignment and longitudinal 
‘tion inthe shafts. If rubber bel sed, very perfect inal 
thon my be obtained. 


CAR TRUCK MOTORS, 
= Diret-consecied. decte 
‘motors on sretear ales 


r 





mucmnc rower sup comravcrion. 195 








722, ELECTRIC FUSIBLE CUTOUT—Te 
fe wires or strips are connected t0 the cicat on 
Ingelated porcelain blocks. They aremade of resist. 
Ing metal or alloy of in and ead of suicient capacity 
for the requited current without exceasve best, 
Overcurrent maki the wire or strips and opens the 
drei 


224 RHBOSTAT OR RESISTANCE COILS, 
with variable switch. Cos ae made of oe, platinum, 
‘or German sver wire. ‘The switch connections ar 90 
‘made thatthe cols may be made to connect the Kine 
With coe or any somber in series 


14 TROLLEY CAR, 
showing the cru fom the 
\ sgeoerator¢, through the line 


eens 
Te 


19g SECTIONAL FEEDER SYSTEM for electric rallways, 
‘The ole wir ine is divided ioto a convenient namber of sections 

ro feeder from 
‘ong mala ie, 
oF divided into 
seven feeder 
lines, as shown 
fn theca. 











106 STREET RAILWAY SINGLE MOTOR geared to bth 
sales “Rae” sytem. The motor is cased on a frame and be 
Jourale to beth ales 





731. ELECTRIC CAR BRAKE—An 

lecric wolencid, operated directly fom the 

‘woe current, used a8 

fhe power. Twolroncyli- 

‘era connected by arose 

‘ead, form a Usaped magnet, whichis drawn into the solenoids 

‘when the carest is turned ito the cola Regulation is made by 
switches and theosat, 


yeh, ELECTRIC STREET-CAR BRAKE—A solenoid oper 
sted by the tole carest pus up the teake levers The springs 
ound the piston 

oda old back the 
‘connections acting 
fsbullers. The p> 
oak are divided 
nto three parts 
ach to soften the 
Jerk wen trang 





_ nore Tore Ao commenBCTION, ws 


19a ELECTRIC IGNITER, wed oo 
‘eplacve mown, ‘The bab 
tering, By B, B, in series 
sparking co Ty a brake. 
evelving on the shalt the 
fontng ping. P, and the 
atioam electrodes, with 

re the paca parts fn tia device 


23% SPARKING DYNAMO, oF gener 
for a matioe gain engine. Permanent horse 
ste magnet with am armature revolved by & 
‘eke trom the Spee of the engine. With a 
true tim on the Sprhed, the pulley ofthe ger 
‘erator may be covered wit leather of rubber and 


rose ight agin he in ofthe Bpwben 


73%. MAGNETO-ELECTRIC 
whhh, MACHINE —The revottion in 
‘he feld ofa permanent magnet 

Jp oxntron armature wound with 

‘a nected condocto, termina 

Ing fa 2 commutator ot pole- 
‘changing device, from which the 
fundacing vies extend though 


the base ofthe instrument t the ports and handles, H 


733. ELECTRIC THERMOSTAT. 


144 Two sti of thin shet tel and 
‘ras are fastened together by soldering or 
riveting, and wo a bane with binding pont 
in an nmlated frame. A cap with binding 
post and adjusting screw and Inder plat, 
Slows for eecrc contact of the spring 
nd screw at any required tempersure 





196 mcr: roves up conmecnon, 


135. TELEPHONE TRANS: 
MITTER.—A, A, thin iron 
tact with dlaphgm and the Ivory 
dis, C5 D, platinum foll between 
thelr ds, Cyand the carbon die, 
1; G, dise and screw for adjust 
rent cf carbon contact; Hy ad 
fasting screw for diaphragm com 


196 TELEPHONE RECEIVER—A cental 
magnet with a col of fine inslated wise around the 
Cod, nest the vibrating pte or diaphragm. The 
Yartions in the cecil carent produce varia 
ons in the ltensity of the magnet, which set up 
‘rations of sound in the roe diaphragm. 


197, ELECTRIC GAS LIGHTER — Turing onthe 
gus brings the electrodes In contact, and breaks the con 
fey Ath pee op deg eg 








urcrm rowrs AxD coxsrmUcro wr 





138 ELECTRIC GAS LIGHTER—Noo- 

‘The wiping spring in ins 
luted, and there is no electric current xcept at 
the instant of lighting. 


199, POCKET ELECTRIC LIGHT.—A dey battery, with small 
Incandescent lamp connected with it bya breal-pece operated by the 
thumb. A small lens at the 
froot protects the lamp aod com 
crntraes the light. Gives 
constant light for several howra 
Baery easly reewed. 





24s ARC LIGHT AND REGULATING GEAR, 
‘-Fascaut™ model The opper carbon runs down 
by a rack and gear governed by a fy which bs 
stopped ce let go by variations ia the curren. 





Tight Jose below the lane ‘dis, billy laminate 
the water ft 


198 





142. ELECTRIC HEATER —Colls of Geman aller wire 
wound around asbestos corda and rove over porcelain buttons for 
Insulation. The butions may be fastened toa frame of any required 
form. 


143. ELECTRIC SOL 
<TD nitkixe “corren— 

‘The copper is wound with 
‘coll of resisting material; platinum wiee insulated with asbestos, 
Ad the coil covered with a protecting shell. Connections ar inset 
lated and passthrough the hotiow handle. 


1744, ELECTRIC SAD IRON —The iron 
{4 Shell frame with = smooth face on the 
‘otom A retitance coll made of iron, 
(German ser, or platinum, insulated with as 
‘estos fs wound in spirals as near the bot- 
tom plate as can be made avaliable for the 
‘greatest amount of heat 





745. ELECTRIC SEARCHLIGHT, 
“Elise” model, Anarclightin rontel 
od in the focus of a concave reflector, 
1 gives beam of light meaty parallel, 
‘The font of the ease has lane glass 
oe protection. It evel in all direc: 











146 ELECTRIC FURNACE, show 
Ing the recess and at crucible.” Hee 
‘roses of hard carbon and connections 


147. OPEN TOP ELECTRIC 
URNACE—A cavity in a box of te 
factory material with heles on each 





148. “SIEMEN'S" ELECTRIC GAS 

FURNACE.—Gasentersthe 
crucble dough «hollow 
‘athon electrode, “The op 
poste electrode is a copper 
tbe closed atthe end with 
an iver tube for creation 
oper electrode from baring. The 






EIA te neguive electrode and stop 
pastn ent fr gues grand ite met; By bed ek 


cing metal 
150. ELECTRIC FURNACE, " Cowles” 
hopper model The wpper electrode Is a 
veri carton tube fed to the hopper, 
‘The lower electrode iss large carbon tb 
fied t the farnace Boor. The tubes are 
‘banked with carbon and Time. The charge 
Js fed down from the hopper by a barbed 
rod, reciprocated a crak ‘The gates gene 
erated are denen of through a condenser, 








25%, ELECTRIC WELDING PLANT— 
“The secondary col isthe heavy bar of 
copper enclosing the primary coll 
which the clamps are attached. The 
‘agaetic material i inthe form of colts 
of iron wee wound around the primary 
cil and copper hoop. 

Cy clamp arms, 
D, place t be welded 











152, ELECTRIC WELDING PLANT—A, Aerating dyn 
180; Fy resistance col and switch; B,transformerC, clamping jaws 
1, rode or pieces to be welded; K,awitch inthe primary crea. 


753. PORTABLE ELECTRIC MOTOR 
DRILL PLANT, with a stow feibe shat 
‘A spol on the motor winds up or lets out 
the electic wires, 40 that the apparition 
may be quickly moved from place to pce, 


mcrae vores xo commaccnon, aot 





‘olviog arm and Aypwhee!; Z, commutator, 
1, BG, O, spring carent breaker. The pen 
produces a stencil f fine perforations on a 
{lated sheet of paper fom which many copien 
fay be made by a brash and ink 





13s. ELECTRIC HOIST—Thefoot 
lever is the fiction brake. The left 
‘and lever is for release, the righthand 
leer is the starter. 


236 ELECTRIC BRAKE.—The 
eae shoes are zed to two adjust 
able carved levers and an operating 
lever—a solenoid magnet being the 
‘operating power. 





157. ELBCTRIC ROCK DRILL, “Geer 

Bete Co's model A series of electric cols ae 

‘eed along the cylinder. The ton planger taverses 

the lnterioe ofthe cals, which are charged succes 

sively bythe electric current though ravers bres 
1 wraight commutator. 











158 ELECTRIC FAN—The motor ia 
‘concealed inthe central chamber, the middle 
section of which revolves with the arma. 


1159. FLECTRICDRIVEN FAN, * Edison” 





7s. NON-ARCING | LIGHT- 
NING ARRESTER—This arrester 
js made up of a mumber of circular 
ics of non-arcing composition, separ- 
‘ated from each other by thin sheets of 
mica A dicharge jumps readily 
through these thin shee of mica, 
‘as their combined resistance is 
rach lees than that of a single sheet 
of aguregate thickness. The discharge 
lao divides iself into hundreds of It 
te fine sparks through the mica, which 
do not ave sufficient body to pull an 

This device thus does away with the 
ecesity of fases, magnets of moving 
parts 





RcTRSC FORE AND COMETRECTION = 





79. AMPEREMETER.—Simple form 
showing th principle of operation. The at- 
traction of the eeceric carrent in the sle- 
‘oid coll, draws the iron core within the 

> coll againat the gravity of the core and 
frame which sings on a fritionlens beat- 


7%. RECORDING WATT- 
HOUR METER —The armature is 
rotated under the infsence of the 
current in the ld cols. The 
tare spindle drives the recording 
(gear and dal hands and ie regulated 
by the constant retarding infuence 
‘of a disk revalving on the same spin- 
ie berween the poles of permanent 
magnets 





739d. ELECTRIC ESCAPEMENT, in 
which a postive motion is given to a clock 
from a central station by a detent and im 
pulse action of the clcric current. The 
bell crank lever L, L! and its arms T, T” 
are actuated by the electro magnet and al- 
ternately strike the pallets P,P" moving the 
ccapement ene tooth each at make and 
break ofthe ciecait. 





yee PNEUMATIC EM 
GENCY BRAKE.—Instantancous ac- 
lon from air brake pressure on the 
piston A, which is connected by a 
jointed rod to the levers E, E, throws 
the brake H in contact with the rail 
with great force, 








799f. SOLENOID ELECTRIC FAN— 
[A circular magnet atached toa pivoted arma 
and fan ade, oxcilates within two electric 
cola by the alternate make and break of the 
circuit from the battery by the contact f- 
‘gers and studs. Requires no switch sine 
ply stopping or staring the fan blade puts 
1k out and i elect control, 




















Section X. 


NAVIGATION AND ROADS. 


‘Yams Sa Kors Kors, Fasets Won, Paoretans, Roa Seaarent 
‘ano Rotiany, Vimciaa Mowon Cannas Teves, 
veut ano Moves ADjescr. 


761. SKIP JACK —A baggy sail beat to 
the mast and exended by 2 boom and gu 
‘Thecatboat 5, malnsal. 


162. SQUARE OR LUG SAIL, attached 
yard 5, maloaal, 


365, LATEEN RIG—A twlanguar sil ex 
waded by along yard, which is slang about one- 
garter fs Teagth trom the lower end, which 
Trought down to the tack, malosll 


264. SPLIT LUG OR SQUARE SAIL, 
tached toa yard and divided at the mast the 
larger portion being bent to the mast. The 
‘soequl division gives coe al the elec of ih 
250; 5, maine, 


106 amoamow 09 posse 


365. TWOMASTED OR DIPPING LUG. 
The sails are square, except at the top, where 
‘ey are bent to yards banging cbligely to th 
masta 4 freal; 5, malosal, 


166, NEWPORT CAT:BOAT—Sail bent 
to mast and extended by boom and gal with 
‘forosthyt «short bowspet.g, malas, 


167. SLOOP—A maine and fb wih 
fore: snd backstays. 2, bi 5, main, 


768 LATEEN-RIGGED FELUCCA—A two 
‘wasted boat with Inteen sala and a ji, 
25s 4 foremly 5, maine, 


269. PIROGUE—A twomast schooner rig 
veihowt ib aod. forlsbed with a leebourd, 
4 forsal; 5, iol. 


179, THREE-QUARTER Ll 
Yong or tng sails with $b 
bs 4: forealy §, mainsail 


is 
i! 








17% “SLIDING GUNTER," or sliding 
topmast. A twomasted boat, with divided 
‘masts. The tangular mals are bent to bodh 
‘masts, and fled by lowering the upper mast 
‘Malnsll extended by a boom. 2 5D; 4 fore 
sail; g, males. 


272, SKIFF YAWLRIG—A mainsail with 
‘on ot two fb and eal mast at the stern 
witha legot mtn sa extended by a boom, 
4 fying ib; 2, Jb; 5, mala; 8, lugal, 


SLOOP YAWL—A foreman, schoonerig, of 
sheet and with «lopuail snd mast at the 
seer. Laps extended by a boom. , fi 
Somalnaals 8, fgse. 


274 JIBTOPSAIL SLOOP—A mainsail, 
two fbsand Sozopanl The topail fs rn 
‘op the topmast and extended on the gal. 
‘Main Jbstay from masthead to bow. Fore 
‘lostay from topmast to bowsprit. 1 ying 
Hb; 9,5; s, mainly 43, gulltopal 


115 THE CUTTER—A mains, $3 
25 fing, 1, and top 9, are the main 
atures of x cater. 


176 SCHOONER RIG—Fore-snd mai 
sallbent tothe mast boom and ga. Jb stayed 
to bowspeit. 2, by 4 foresal;s, manual 





177 FULL SCHOONER RIG— 
‘Mal and foresal two or thre ba, 
tnd two topaall. 1, ying 2, > 
‘3: foretop stays; 4 fren 5, main 
Sits 13, fore gal-topaall; 13, mala 










178 TOPSAIL SCHOONER. —The 
same rig as achooner, xcept the fretop, 
which i square sail bent yard. 1, 
fying; 25; 4 fore; 5, manual, 





‘mais 
spall; 31 tops, 


yo, HERMAPHRODITE BRIG.—Maiomast bas « fre and 
ie sl angular tpl od sdb aon a say to the orem 

‘oremast i aquarergged, with the ade 
ition of x fre aod a ll—ence the 
tame hall ig altachooner 1, fying: 
Bs 5 bi, freallyg, anal 9 










fore and aft mail and squaretopei 5, 
ying: 2, fb; 4, forall; g, malo 
ecetopmily 10, main topall, 








1, A BARKENTINE.— Schmeriged main ad mien 
sma i ogee rman ith non oe a at 
ilo te froma Cb sls cn ys fon 
F fe ema fin 9b te 
Pa\gps Sepmast saya 4, fray ,manal 7, 
a spanker; gy oretopanl; 1g, mala gullcopalls xy, 
‘main topmaststaysall; #3, fore-topgallant sal; 

15 fone royal; 32, foretrysall; 33, staysll’ 34, gufltopell, 





18s. FULL-RIGGED BRIG.—Square sails on 
ALA vets rsin snd fore mast with the addition of fre 





28s. FULLRIGGED SHIP, with double 
topmils and staysallx. 1, Ayingsib; 9, 
Bs 5, foetopmast staysall; 4, foresalls g, 
FE, mainsail; 6 cromjackall; 7, spankers 14, 
PANES maitcpmast saysll: 15, mlzzentopmast 
stayull; 16, lower foretopmil; 17, lower malatopsily 18, lower 
imizentopall; 19, epper foretopail; 20, upper malntopaly +1, 
‘Upper mizzentopaal; 2, foretopgallntealy 25, malocopgalantea, 
24, mizzentopgallantaals 25, fore royal; 26 aia royals, minaen 
royal: 28,mainskysil; 29,malotopgallantetayaaly Jo, mienop- 
glantstaynal; 35 main toyal stays 











186, FULLRIGGED SHIP—Squre sila 
‘on fore, mal and mizzen mast wth fore and 
‘tesallon mizsen ma Theo bas fying 
5; 2, fbi 9, foreopmastataual fren 







; ROPE KNOTS AND HITCHES. 


iz aS 
i= eee 


ll SQUARE OR REEF KNOT. 


ay. ne 


—=EITD ur wor 
we) 194 FLEMISH LOO 


—<&_) 195 POWLINE KNOT. 
—— 196 CARRICK BEND, 


197. SHEET BEND AND 
TOGGLE. 


eS- 79% SHEET BEND. Weaver's knot, 


~—S- 199. OVERHAND KNOT, 
SQ H nove noir xv0T, 


‘ Sor. BOAT KNOT. 








—Gre Soy. BLACKWALL TACKLE HITCH. 
ee QESe 8+ MLAS uD urTEH 


Sor. DISENGAGING HOOK, bald by « 
rmonsing Hak. 


So8. SLIP HOOK —The extension of the aut 
‘pension ink hold the lower link in ine, wie a pall 
‘n the arm by a lanyard releases the load. 





S09. RELEASING HOOK —The lever throws the 
ink bya pl ofthe anya, 





Sie, BOAT DETACHING HOOK—The standard is 

fastened othe boat A tongee is pivoted to ks upper end 

and passes through the hook of the tackleblock. A lver 

‘wth an eye to catch the tongue i pivoted tothe up- 

right standard, with a lnyard attached at the botom, 

A sinitaneous paling of the two lanyards detaches 
‘oda of «boat at once, 











‘Sia-81s. PIVOTED STEPS for « 
landing. One edge ofeach seep is pivoted to 
the lower stringer, the other edge to th. per 
ssringer by a hanger. On a level the steps 


form a oar, 8 the end of the Inder fall with 
the tide the hangers lift the forward edge 
the sep to Keep it level. The shore posts 
‘ae fixed and vertical. Stingers are pivoted 


tw posts, 


f 


‘iq. SCREW ANCHOR for booys, Is screwed 
1 the required depth inthe sand by a long bor 


81s, FLOATING LIGHTHOUSE.—A flat 

lng Buoy filed with compressed gas. (Pintsch 

stem). Supplies a constant light Of high power 
‘he acters for several days 








Sy. FLOATING DRY.DOCK, fn 
hich the liting power is derived from 
the displacement of the water in the 
loueio of the dock. The diplacement 
are of the side extenslons ofthe dock in 
‘oficiect to balance when its unk, by 

Alling the lower part wth water in order to oat «veel ito the dock 


S18. FEATHERING PADDLE WHEEL 
(OR WATER MOTOR—The paddies are 
‘pt la vertical postion by a planetary ge. 
‘The central gear is find. The pinions and 
‘gear on the arms keep the paddies in a ven 
teal poston in the water. 






19. VERTICAL BUCKET PADDLE WHEEL. 
‘The buckes, 44, 2, ar pivoted to the shaft arms, 
4b To the pivots ase atuched cranks, 6 4 6 4, 
‘which are pivoted to the arms of an eccentric ring Te 
volving with the shaft on a fined eccentric, «By this 
arrangement the buckets ae kept vertical 


‘50, FEATHERING PAD- 
DLE WHEEL—The buck 
fs ave hinged with back lee 
rersandtoredto theitproper 
Poston by armas pivoted eo 
‘centric t0 the shalt The 
‘eamework of the wheel ls of 
fren or tel 


‘Sen, Crom section 





sameumow x9 Ro4De as 





8:2. OUTWARD THRUST PROPELLER 
WHEEL—The bades pitch forward to throw the 
water outward as well as backward to increase 

\ ‘he trast or perf the whee. 


‘823, SCREW PROPELLER. Four Maden Or 
inary form for heary daft tugs and tomboat, 


524. SCREW PROPELLER, “Gri” 
model The inclination of the blades te 
made adjstable, and they are attached te 
1 vim outside fom the ba 


825. SCREW PROPELLER, “Hodgsoe's” model. 
‘The blades are carved backward to prevent the cen 
tifagal direction ofthe water wen patting the blades 
(Claims on foreandft direction of Blades by Inventory 
se notin hammony with the best practice fn propllet 
design, 


86. SCREW PROPELLER, 


‘he * iiason” model, A vim cow 
‘ectng all the blades, supposed to 
‘counteract the cenefagal tendency 
oh the water. 

27. Side view, 


Ss8. SCREW PROPELLER, « Vergne's" 
model, The projecting ibe from the face of the 
blades ae intended to nevtalize the centrifugal 
scion ofthe water, 

‘2p, Section of blade, 


yo. REVERSING PROPELLER, 
for inches and small yachts. ‘The 
blade are ocheted on oppnite sides of 
the shaft and through « boss fied to 
the diving shat 

851. Phin, A short crank extending 
rom the blade socket at Beith a ote 
[pied hole at C, reeves a pin fed to 
one {yoke and hollow shalt to which is 








esrcat cod tof the pinion 
teeth, revolves with he shaft. An inclined sltaleve , moved by a 
yoke lever, ives a slight rotary motion to the geared eve by which 
{he four Baden ae reversed. 855, Secton of shaft and reversing ever. 
Sy4. SCREW PROPUL- 

yep immersion 






‘screw proper is lowered be 
low the lie of the keel by 
‘worm and rack gearing. The 
That is wivled by 2 double 
spherical joint and comoected 
‘withthe engine shaft by a aera it. 


wamoamon AxD noAne, a 





435. REVERSING SCREW PROPELLER —The cesta 

shat is the driver, and has a small oogitodinal motion by a catch 

q and lever toshifthe postion of the blades. The 

Cuterend sleeve i fast on the driving shat and 

‘aries the blades in sockets on each side of 

‘centre. A bllow short shalt, re on the div 

Tingabal but aed ong 

= utinaly, turns ina 

a socket on the ster post 

{] A rack on cach side 

\ ‘meshes in 4 gear setae 

attached to each bade socket, so that the blades are reversed by the 
foreandaft movement ofthe driving shat. 


436. THRUST BEARING lor » pro 
peler shat. The collar brass ae et 
‘Bortices ia the frame; they are made in 
tales and belied tgetber. 





Sy. “SILVER'S” MARINE 
GOVERNOR.—The two pair 
of balls are pivoted to the re. 
woling shat a the centre of 





Thand thumbscrew, The open: 
Ing of the balls moves the sleeve, D, for controling the valve goat. 


98, DEEPSEA SOUNDING BALL— 
‘The sounding lin ished by the pivoted horas 
‘boebich arethrows down when the rod passing 
‘rough the bal touches Batom ; this releaten 
‘the wire ling 4 thst holds the ball when the rod 
sod line can be easly drawn ep. Has been 
Coed in fourenle depth of he ocean. 


‘gq. Release position. 





84, SOUNDING WEIGHT RELEASE for deep- 
sea sounding. A allow spindle atached to the sound 
Ingline encloses & book lever sprang out by a spring. 
‘Avpiadle, with a impact ead, slides behind the lever 
and relates the Ball at the moment the head strikes 
the boom. 


S42. SAMPLER SOUND- 
ING WEIGHT. —The cape ate 


4, beld open daring the descent by 
‘clip whichis diaengaged when 
‘he bob strikes the bottom. The 
cope apting together bythe re 
Jeaue ofthe etch 

S42. Copn ned 


4s. SUBMARINE LAMP—A strong 
iro cate with conver lenses. An ordinary 
wight fom 2 lamp with mo eco 
secon, seg and guide lanyards One 
Nene to sepiy esha, whe the ober 
caries ofthe ps of combunion. “Vander 
Weyde model A powedal eecie aro 
Tights x ster mel 





fey noxD nom. 

muvee de 
oD ccna 
mertaece sot 
Seve atte 
‘he tae ie aiely 
pth ey 
en at be 
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846, ROAD MACHINE, 





847. REVERSIBLEROAD 
ROLLER —The tongue i at- 
ached tthe rame that caries 
the drivers seat, and is bal 
anced by the weight on the 
fear arm By unlocking the 
catch the horses wheel around 
‘the roller with the tongue and 
seat fume, snd the tongue it 
‘lockadon the ther side othe 
‘heel frame. 





848. ROAD ROLLER — Stearn 
riven. One of the beary clase 
ow improving ou rads. 


8. SINGLE ECCENTRIC RE 
VERSING GEAR.—Used on traction 





eeve and. eccentric. The movemeat 
of the sleeve HE bythe lever throws the 
eccentric D to the cetre and the 
“oppo position for revert 











so. ELASTIC WHEEL, “Haley.” A sted 
spring tee with jolted spoken 


st. SPRING WHEEL—Two forms of curved 
spring apes and spring rim, 


Sg, ELASTIC WHEEL, with ste! te and 
spring open 


‘8s3. APPLICATION OF TRACE 
SPRINGS for trucks and beary wag- 
os Saves the shoulders of ores 
ftom fatigue and abrasion. 


sq.“ SERFOLLET'S” STEAM 
TRICYCLE—A, coll boiler; 3, 
‘coal bonkers C, water tank. The 

‘coal shut eniers the 
fermaceand feds the 
fre automatically. 












Se 3}. nry Need 
Go yes 





855. STEAM FIRE 
ENGINE. Vera tbr 
lar boller. Vera steam 
amp, wich yoko conneo 
ton to fywhee crank, 
Gould pater, 





8,6. JACKETLESS GASOLINE CARRIAGE 
MOTOR, with two cylinders in 

Tine on two cranks at opposes 
points. Fourcycle type. Explor 
Simultancouy, 









SLECTRIC PHAETON — 
Azo Ne motors are fixed toa 
thane ude tn Hor he 
tec, wah he ons 
Deby cahen le par 
fur on cock whet The 
ess re under th at 
Sd etenina box re he 










‘61. DIFFERENTIAL GEAR for 1 tle. The bisected 
‘att is connected to 4 pr of pnions by universal joint, The 
Plone ae pivoted at an angle of about 3c" na ree moving sleeve box. 


és, BABY-CARRIER TRICYCLE, 
An extension of the diving ale of an 
crdinary biyce, with «supplementary 
‘shea balance snd for safety, 20 that 
EJ 5 convenient vehicle is made for earying 
‘hdr or packages 








fwivelled to the vehicle frame for steering 
ad is als the diving wheel, It has a spur 
rhe! co the inside of there in which the 
eecriomotor pinion meshes. ‘The motat 
‘erngs withthe steerage! fame, and is 
‘connected to the battery under the seat by 
(exible wring. 


864 ICE BICYCLE —An attache 
ment ofa rumer and tothed tim for 
soy bie: making boring a winter 
sport on the le. 








(\y,, by fore and aft shat with po 
spi tot eening. “Sagar” mode. 

1866. Pintooth wheel and 
Psion. 


867, BICYCLE CRANK—A device 
for shortening the uperank stoke, "The 
ceentrca are ned 10 the fame. The 
cranks and eccentric strap revolve on 
‘al earings carping by ink coanection 
the secondary crank shaft and sprocket 


68, Honsoetal plan, 
369. SWINGING BALL-BEARING 


BICYCLE PEDAL —Carre the feet close 
to the ground. 


24 marcamow so s04ne 


yo. “A.F HAVEN'S" PLANETARY 
CRANK GEAR, adapted 





Ing over the sprocket sini, allowing the radial arm D to pass the 
shaft The crank A is pinced to the shaft and the sliding block. 
‘With equal gears the sprocket wheel makes two revolutions for 008 
bth crank 
872, DETACHABLE LINK CHAIN 
for bicyles. Chain can be taken apart 
by turing the links at right angles to 
the run ofthe chain 


Sr DETACHABLE LINK CHAIN 
A i for bicycles. The pin can be slipped 
et by dein hr Hk ogi, The 
{poor in the pins lock inthe mow 
Sercnds ote fake 
‘75. Come ink pin an sip ink 


314, DETACHABLE LINK BICYCLE 

o CHAIN.—The pins ate slotted on three 

‘ides at 6, G, ave entered at the centre of 

the outs links and turned 20 that the 

PT) \ Ce ers 
Tink we, 


15, Pin showing tots, 


876. BALL-BEARING PROBLEM, show 
ng the direction of load, direction of suppor, 
sd ani of rotation with bearings in which 
the angular thrust i balanced inthe sume 
jour 





477. BALL-BEARING PROBLEM, show- 
ng the direction of loa, the direction of sup- 
por, ad the axis of reation with angular 
cearercurve bearings and angular thes. 


S78. ACETYLENE BICYCLE LAMP, 
Gas is generated in the lower compartment 
‘by adminion of water in mal quantities 
‘om the compartment 8, trough a needle 
valve operated by the handle I. Ly gas 
tube; My bares. The gus peeare i roe 
slated by the bydrostaue head of water in 
the meeroic BH gas is generated t0 
fas, the water fs eld back by the gas 





So, BICYCLE LAMP—W, bull 
cyelens, Air enters at 0, and passes 
12 the fame between the wick tube 
‘and guard, and fickerng is prevented 
by sir’ exit through mal passages in 
heat of the lamp. Zeon, 
ol camber. 





ry xamoanon AxD none, 





Sou, AIR. SHIP— 
General form of hove in 
‘ue that have had any suc- 
css. Tag many come 10 
‘ef and they should be a 
‘warning to the ambitions 
fearer, to learn what is 
predecessors have done. 





8805. RAILROAD GATE operated by com- 
presied air—A hand pump in the gate howe 
compresses si which is trammited to pistons at 
the gate bar posts by doable pipes 40 that the 
‘ars are raised or cloted by the air valves inthe 
gate house. The air pump is located in the gate 











‘Soc. RAILROAD CROSSING GATE—A lever ia the gate 
house operates the gate arms by & eres of bell crank Finke to- 
‘ether and to sectors inthe gate arm boxes, A small lever and 
‘sector a each arm to clone the fout wall 


xarcarion Ax RokDe, a 


“Bod, RAILWAY PNEU- 
MATIC SIGNAL—An alr 
cinder nea the rails operat- 
fl by the whels passing wer 
the lever A, presi it agaist 
the cam Son a rocking shat 
Biting te plate C, ad the 
coveted piston. Elevation 
sedan 





Soe. A SELF REGIS: 
TERING TIDE GAUGE— 
SS isthe float inthe tide well; 
Z the rack meshed in the whee 
‘A; Bisa pinion meshed inthe 
Iorigontal rack H, which ear~ 
ses the marking polat K. The 
Taree! W cartes a paper 
marked by the hours of the day and driven by a clock D and 
Care tension weights to take up any looseness in the gear 
$8of. NOVEL STEERING GEAR on Emperor William's 
yacht "Meteor."—A right and left screw shaft with links between 
5 the wate and 
rudder post 
‘cap. Rudder 
buffer rings 
at each end of, 
the shaft to 









‘Sor. SHIP'S STEER. 
ING GEAR—A. sloted 
‘roms head fred tothe rud- 
er post, inthe slot of 
which two mat bearings 
traverse; the nut being 
carried in opposite diree= 
‘ions by right and left-hand 
screws operated by the 
steering wheel and geart 











‘$801. A SPRING WHEEL — 
are of Sat spring steel, carved and made 
{fatto the hab and toa secondary ste rim, 
which is lipped to th outer rim, which may 
‘be slid or witha rubber tre 








88oj. THE AUTOMOBILE HORN — 





Section XI. 
GEARING. 


‘Races sx Pony Sraas, Eusrricat, ano Wow Gusts DOrEnENTA 
{x Sonor Onan Rncreucal axe Puanerane 
‘Taam; “Price's” Panaton, 


‘881, ORDINARY RACK AND PINION, 


‘88s, DOUBLING THE LENGTH OF A 
(CRANK STROKE by 2 fred and a movable 
sack, The crank rod connects with « pinion, 
srhich rolls on aed rack, carrying a recip: 

tating rack to double the distance of the cask teow. 


5, SAWNILL FEED—Dy the revel 
oa or rocking of the crank the adjsable 
‘edLernk lever Is wtrated wich gives the 
‘ook pant the desired metion to turn the 
ticket wheel and pinion which, meshing in 
‘the lg bedack, feds the logto the saw. ‘The 
rte of feed is adjusted by the screw and 
traverse Bock 





ee ae 
Pieper 
ee probly 
al eienietent 


385, AIR-FUMP MOVEMENT—Two racka 
connected direct} with the piston, with gues, 
‘re operated by 1 pinion and lever, 











1886, CIRCULAR RACK aod pinion gear. A var 
able thrat bearing. 


88). RECTILINEAR VIBRATING MOTION 
El ot spindle having an endles worm gear, moved 
by a spurgear nctor. 





388, VERTICAL DROP HAMMER or impact 
fe rod; in any postion. Continaa motion of sector pion 
its or draws back the rackod By which qick'y Grope 

STL yo stings forward cathe release of the teeth. 


‘8, SECTOR PINION AND DOUBLE 
(CBE = RACK — Recor eciprocting mit rom 
Nee the continual motion of a sector pinion, 


yo, RECIPROCATING MOTIONS of 


bent eamrmeeassnaen 
CDs SE eee ey 

pole egret 
peony ubooest ates pois ees 
Sit miamiyececcateasemenies 
uci 








2, ALTERNATE CIRCULAR MOTION 
of 2 spar pinion from rectlinear motion of a 
‘rotiated ack ge 


93. CRANK SUBSTITUTE, Two lowe 
pions with reverse ratchets attached to shat, 
‘with paris on pion ratchet. Hach rack 
meshes with revene pion for coetinal motion of shalt. Many vark 
ttlons ofthis device are in we. 


94. QUICK BACK MOTION given toa 
sack lide by « sector gear and sloted arm 
‘operated by 4 pin ina revolving face plat. 


95, ALTERNATE RECTILINEAR MO- 
‘TION from swinging lever with sector and 
sack, The lever bas quick retur motion, 
persed by 2 wrist pia ona face plate, and 
‘ee from backlash by the weight and lanyard 
skiached to ed of lever 


igh, RECIPROCATING RECTILINEAR 
MOTION of « doable rack; gives «contin: 
‘ous rotary motion tothe central rank. Bach 
teroke ofthe rack alternates epon one of the 
‘ther of the sectors. A curved stop on the 
‘entre gear is caught on the pins inthe rack, 
to throw i into aah with the opposite sector, 


‘Sgr. RECIPROCATING RECTILINEAR, 
MOTION of x bar caring an endless rack 
‘A mangle device, ‘The pinion shaft moves vp 
fod cows the sot guiding the plain around 
the end ofthe rack. 


ae ouanes, 





0, _ WA MANOLE RACK, pe yn 
soVimatyrinan bgt tog 

GoD) Setarate= cane tows 
Sanne 


oo 


St, OU Actin ne 
Sy Reser 
@ aimee Se 
ing im a vertical slot, ot shown. 


900. MANGLE RACK with stationary pinion. 
‘The rack and dot fame ave jointed to the mangle 
| box, riding in mesh with the pinion by the sot 
‘Fide, lenviog the mangle box feet ride and tip 
‘the rollers. 





get. ALTERNATE CIRCULAR MOTION 
from continues motion of geared wheels. A 
‘grooved cam revolving with a geared wheel pro 
dacesa variable of aberate motion o 2 crank, 
‘through a pin ia the groove connected 10 the 
szank and to Sze point by a connecting fo, 


get, MANGLE WHEEL with eqea! motion 
forward and retam. The pinion moves over the 
‘same teeth in both mations. ‘The piakon moves 
vertical in guide ale, not shown. "The end of 
‘the shat is gided vertally by the groove heep- 
ing the pinion teeth i mea 





908." MANGLE WHEEL" GEAR inthe oper 
ston of which the speed varies in evry pat of 
lta revolution. ‘The pinion shafts guided by the 
groove inthe face ofthe wheel to ep the teth 
In mesh, bt ses and falls vertically by travers 
ing a shted guide, not shown, 
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904. CONTINUOUS ROTARY MOTION 
£2 pinion producing reciprocating motion ofthe 
docblegeared wheel carrying drum of a mange, 
‘The sited stand allows the pinion shaft t ise 
0d fal end gulded bythe sot a the return 
far wheel to pve the mangle drum a quick 


‘905: MANGLE WHEEL with grooved guides, 
niform motion through neary «revolution, and 
ick return 


96 MANGLE MACHINE GEAR—Large 
rhea is toothed oe both faces. The pinion 
fraveres from one side to the other of the 
geared whee through the open space. 


‘ger. WORM SCREW RACK —Continsed motion of a 
‘worm screw meshed in a rac to produce motion inthe rack 
{rom a zed positon ofthe worm, or witha Saed rack; the 
‘worm, siding over a feathery sal, wl drive ling ut 
Belding + botting car or platorm. 


928 ROTARY MOTION of worm gear from 
an ordinary srew, ot when the screw has great 
itch rotary mation of the screw may be obtained 
fom the rotation of the wormgear whee. 


yy worm gear. The rll gears have elongated 
teeth on thes face meshing with the screw on 
appa cach side, which allows of considerable variation 


fo) he depth fe 


(3) 999 ADJUSTABLE FEED ROLLS driven 


a — 


910, SAW-TOOTH WORM GEAR.—Dy the 
sartooth fora of the teeth of both wheel and 
‘worm, and the concave plch lines of the wore & 
Iaegeazea of contact i ven tothe teeth 


gut, RIGHT: AND LEFTHAND WORM 
GEAR for feed roils oe drums. 





912, THREEPART WORM SCREW, for 
operating thre screw gears for a choc, a0 that 





913. TRAVERSING MOTION from cir 
colar moton of worm gear. The vor 
‘whee and sper gear ae relatively held by the 
frame 4 and side fely on shaft «and guide 
bar D. ‘The feathered key on shaft «allows the worm to torn with 
the shaft, while the connecting rod «by having ove end fixed tothe 
{ame and the other end atached tox crank pin ca the spst gear, 
{ives the aiding frame with spur gear and worm a reciprocating mo. 
‘Hon equal to the throw ofthe crank pin. 





9:4 GLOBOID SPIRAL GEAR 
WITEELS—The revolution ofthe go> 
‘oid gear A gives a variety of deren 
tal motions to the spar gear Bas It 
tings between the Limit practicable 
With the globo teeth. 
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. 919. RELEASE ROTARY MOTION —A secot 
sreight B moving lowe on a shaft to whichis zed a 
‘worm wheel driven by a scew. The weighted sector 

. 1s Med by a pn resting in the halfsetion of the 
1b ofthe worm wheel tlt reaches the point at 

‘which gray caries it over a hala, more or less as requed 


920, RELEASE CAM.—Uniform mation i 
‘communicated tothe gear whee, I fied ons 
shaft witha pin at C. The cam is loose on 
the shaft, with a stop wection to meet the pin at 

. The lever d has a aping and a rller on 
(he cam. The lever din rained by the motion 

of the cam until ts straight face reaches the roller, when the leve 
falls suddenly, throwing the cam forward. 


as on 
gat. HUNTING TOOTH WORM GEAR, used 
{or planetary or clock metion. The double worm ge 
‘whee! may hive one or more teeth in ove section ta 
Inthe ether. “The motion of the worm advances one 
‘wheel in proportion tothe diference in the number of 
teeth. Ifthe dference is as 100 to 101 the worm will 
make 10,100 revolutions for one teveiton of the 
hel having 101 teth, over the whee! having #00 teeth. 


ges. DIFFERENTIAL SCREW AND 
GEAR MOVEMENT. —The spor gear I is 
fixed to a screw hab of nut, reveling In the 
Thead of the shor: standard. ‘The pions 

sod G vary ta sie to match the spor gears 






923. COMPLEX ALTERNATING RECIP. 
ROCAL MOTION from tree sequal ears and 
two walkingeams giving an eodless varity of 
motions tothe terminal connecting rod 


924. ALTERNATING RECIPROCAL MO 
‘TION from two crank gears snd connecting rods 
to a walkingbeam. When the gears are equal 
the motion of the rod is walorm when the gears 
‘re unequal the motion ofthe od i proportionally 
«varying diferent coe, 


925, TWO-TOOTHED PINION.—Tranani- 
son of motion toa wheel having a series of tech 
stternating oa each side. The form ofthe pinion 
‘am tech lacks the whe! teth until the oppose 
(am catches te wheel tooth 





ceux. as 





927. VARIABLE ROTARY MOTION from 
cone geark. A toothed cove is matched to an 
Inverted cone with pn eth to gear withthe var 
ble pltch of the cone teeth. 





998 SCROLL GEAR—Increasing velocy ls-ob- 








238 onan, 





‘95%, BALL GEAR with traverse pinions Has 
‘avery lied tavene ofthe Fnions 


985: SPIRAL GEARING.—V gear, in which 
(0s toch are at small angle with the plane of rota 
‘on, maken a pecfectly seat wanumision of power 





934 EXPANDING PULLEY —The so 
‘ional ri pices with their arms have «radial 
sliding joint on the Bub arms, and are moved 

fost or in by plas projecting ito the spiral 
slots on the cental spargear whee. The 
‘movement ofthe whee! by turing theratcet 
Pinion 4 moves al the sections of the pulley 
ema. 


935. CONCENTRIC DIFFER. 
ENTIAL SPEED—R highspeed 
shalt and eccentric on which the now. 
speed gear A reveves with a dil. 
‘Beal cei by being earied around 
1 mash withthe larger internal fed 
‘ge C, giving a slow motion to the 
ete palley B 





36 DIFFERENTIAL MOTIONS on concen, 
tai nafs by bevel gat. 





QO) eft onthe a he rn of ik 
SD) erngs tn eal gratin eh vt hs ane 

Internal gear, and rotating the large gear, shell, 
td the cain it pay wh sme ds etn iter in 
canbe ofthe pee 


939. DOUBLING THE NUMBER OF 
REVOLUTIONS on one shalt. 1B, driving 
shalt and bevel wheel; G, bevel wheel fast on 
shatt Fy C, two bevel wheels on hollow shaft 
running oo shaft FA fame fast on shaft F, 
‘and carrying bevel whee DH bevel wheel run. 

singloote on shaft F, Revolution of Bes contrary and equal motions 
to shaft F and doublebevel wheel C. “Prame A and its berel wheel D, 
revolving in contrary direction tC, dosble the sped of bevel wheel 


94a MULTIPLE GEAR SPEED in ine of shaft. Pinion E 
Ss faston small shaft Bland C are fast together and pivoted on the 
1 see which runs ose on an extension ofthe small sat gear D 
{stat on the large shaft, and gear A ia fed tothe Beating.” Speed 
smay thas be increased or deceased on  continaous line of shafting 

‘by the reatve 
‘numberof teeth 
fn the diferent 
bevel gears 
‘When the malt 


fe A and C is 
Tess than the 





snd the large 
shaft wll revolve forward or sm the sume detion athe pinion 
When the mitple of A and C is greater than the mitpe ofthe teeth 
{in Band D,the gear D and lange shalt wil revelve backward on the 
‘opposite dtetion from the pinion The“ Humpage "reducing eat. 





VARIABLE THROW TRAVERSING 
‘BAR, wed in sik spooling. The spar gar to 
which is affzed a crank and jointed guide rod tens 
Gay 7) ty os ra ad inte revving dsc b The 
BAZ pinion ¢ is faed on a central shalt or otherwise, 
Wr Slowing the dic band its attached spur gear @ 1 
revolve around the plaion «thereby prodocng 

varying throw of the ide rod foreach revaiion ofthe dic 








‘94% REVOLUTION OF A PINION around 
it own centre and also around the common centre 


erent directions en the same shaft A, driving pir 
Bs geared to the shalt pinion A and tothe later. 
al spur gear C, and rans on fied journal. 


944. CAPSTAN GEAR —The central paion is 
fastto the shaft. The intermediate pinions are on 






to the winding dram. ‘The gear riche ring rons 
face on the shal, bot stopped by a pawl on the 
dram for quick speed and bythe ouside pawl for 
A alow sped ofthe winding dram. 


‘945. SLOW FORWARD AND QUICK BACK 
"Great motion fromthe contigo eet moe 
tion of pnion, diving an laternal sector pity 
Jon and an eternal sector gest. 


Vs 





on a 





‘946, GEARED GRIP TONGS —The radial dis 
tances ofthe sectors ar in proportion to the diameters 
‘ef the two pinion, which gives the jams an equal mo- 
ton, closing them witha strong grip by the action of 
the pions, 


‘947. VARIABLE CIRCULAR MOTION 
by pinion driving an eccentric crown wheel. 


‘948 ELLIPTICAL SPUR GEAR forvatiabe 


‘ sping Gs enema of sles 5 gored oo 
(C0 9 rive length ofthe preter and Teer anes of 


the pach ies ofthe elipeel gears 


949, ELLIPTICAL GEAR WHEEL and pinion 
{or vaiable motion of «pinion from sniform speed of 
5 elliptic gear. The Pinon shaft is carried ina box in 
3 slowed arm and held in contac by a spring or other 


se IRREGULAR CIRCULAR MOTION 
fom a circular gear train. A, the driver, with a 
spur gear B atached eccetrically;C, pion, and 
Du thedrven wheel. The three pions are connected 

with pioted arms; then the singing of the spur 
‘wheel B around it eccentric ais wl give a variable 
‘motion tothe wheel D. 





9st. VARIABLE RECIPROCATING 

—, MOTION from a rotting speal spur 

sector meshed in racks Inclined to the 

Tine of motion. ‘The pltch Hines of the 

rach are curved to match the pitch ine 

ofthe spiel meter, "The pine Fo the 

sector mesh withthe sop jms J, K, on the rack rae, alterately at 
cach hall revoltion 





‘95%. IRREGULAR CIRCULAR MOTION 
‘rom an eligtically eccentric gear train. C ix the 
lips diving wheel turning with the shalt at D. 
Bis the intermediate seat with + pion follower to 
‘he eccentric gear C. A and Dare attached by an 
‘um pivoted on their respective shafts, so that B 
rises and falls to heep the gear in mesh; A and g 
a an lip lt in plate attached tC, in which the end of the 
shat of Btraveres to Keep the pinion Bia gear with the lide 
wheal C. 





955: ALTERNATING RECTILINEAR 
MOTION by the eon 
fsx ty stich oe reason prac 
tees ‘oto Th cred tack of 
fhe ser jt tock the ede 
tooth of the ck mea while te teh at and ce pari in 
‘mesh with the enlarged sector end teeth, thus preventing backlash 
lingo be te 










Gy 
CoS per beep ested gly 

Powts ebed. Thscon  gesmay boca 
Is covingyperien to nt Gn toyed oop mon 
tlie pa bag tr ie 


: 
(5) 
Adena 


Ss 
‘Vo 
Sy 
GEAR, in which the dogs G and F form a prt ofthe 


J$ even gear BR. This form allows of varying propor: 
tons of top and speed motion in the two geara A la 
the diving gear. 








2.0 shows the mesh of the pur, K, of the Hp 
S) The A's the ding whl 


957. FAST AND SLOW MOTION SPUR GEAR, ora quick 
‘eeu when operating ide motion by a crank. The delving goa? 


B is composed of ear sectors of dilerer- 
‘ial radia to correspond with the sectors of 
the driven gear A. The horns and stds 
1M, Late back of the face ofthe gears and 
rake contact with the studs N and 0, on 


9sh MITER INTERMITTENT 
GEARS.—The driver makes one rele: 
tion to coequarter of sevaation of the 
eiven gear. The bank par of the driv 
fing gear is miled down tothe pitch ling, 
and runs in the comeponding concave 





‘959. INTERMITTENT ROTARY MOTION, 
{rom continwoes rotary motion of sector tothe 
wheel Pat of the plain i cutout of the same 
carve as the smooth part of the wheel, and acts 
84 sop unl the pln on the wheel strhes the 
‘xm on th Pilon and guides the contacto the teeth 





96o. IRREGULAR VIBRATORY MOTION 
of an arm, A, from the rotary motion of plnion, 
B 





gt. VARIABLE VIBRATING MOTION 
sven toa rod, , bythe rotation of «pinion on an 
Iereglartoothed whee! on a fed axis; the pinion 
‘ekg carrie by a belberak lever, with asiable 


slot adjesment 


962, MOTION BY ROLLING CONTACT of 
lpcl alfgeared wheels. The fork serves a8 a 
side to enter the teeth into mesh, 


963. VARIABLE SECTIONAL MOTION from 
sector gears. The sector are arrange on diferent 
‘planes, so that each pai shall be matched and all 


‘So adjusted that their te wil mesh a thee proper 
petiods. 


96+ UNIFORM SPEED OF SECTIONAL 
SPUR GEAR during part of revolution, “The 
potions vaning suddenly acarding wi the dit 
ferential rail of the score. 


Q 


n 966. INTERMITTENT ROTARY MOTION 
scnvcmnsre ese ConeDerpae 
> coon shh The dear ot A 


965. SCROLL GEARING. — For increasing or de- 
creming the speed gradually ring ove revalton. 





‘uns eccentric tothe shaft of B, and catches the 
pla Cor D at every revoltion, tuning B 
Talécevolution, and the reverse iB isthe dives, 


— as 





91. STOP ROLLER MOTION, wed in 
‘wookcombing machines. The heartabaped sot 
Byln the diving dise D, caries a roller stud, 
tiring t forward, backward, and stop motion, 
‘Apia onthe back ofthe disc at elif the pawl 
G (Pig. 968, allowing it to pass over one ofthe 
spaces between the notches and atthe net hall 
‘evolution carrying the roller shaft forward. one 
‘notch. ‘The roller i attached tothe shaft F, and 
bythe action ofthe heart-shaped cam makes one 
thied of a revolution backward, and twoshirds 
ofa revelation forward. 


969. CHANGE GEAR MOTION.— The loose 
deere revolving rely on the concetric ends of the 
shatts A and B carves a diagonal shaft, with bevel 
pions fasten each end; also a spar wheel, driven 
By the govering shalt and pinion E Any motion 
ven to the spar whee! F, by the pinion B, varies 
‘he open of shaft BA ing the diving abut, 

970. CHANGE GEAR MOTION, with spur 
geting only. The spor wheel C moves free on 
‘he disconnected abate A and B.A short shaft 
and two fast pinions have a ftee motion near the 
periphery ofthe spur whel C. “The fast spar wheel 
fn the shat A is the diver. Any motion ofthe 
central spur wheel given by the shaft and pinion Eva the motion of 
the shalt B greater or leu than the driving shat, according t0 the 
ection ofthe governing motion, 


+ 97% CHANGE GEAR MOTION —The shafts 

‘A tod Bare disconnected, and cary a oose bub and. 
‘pur whee! in which is pivoted the bevel pinion T. 
‘The bevel wheel Ca fast shaft A, and Dis fast 
fon shat R Any motion given to the central sper 
(ear ether way by the pinion shalt. vries the speed 
lth driven shalt B either faster or slower than the 
‘eiving abate A 















97%. DIFFERENTIAL DRIVING GEAR, 
— Used onthe driving shat f motor carvages 
‘Als the driven gear from the motor; B, a bevel 
iajon pivoted Iteraliy; Cy C, bevel gears fast 
fo the divided shaft ED. This aangement 
‘ows one whee to advance in turing a curve, 
(tnd atthe sae time t receive an oy" impulse 
tit the ober whee. 





974 EQUALIZING GEAR —When 
siren by the bets A, A, with equal speed 
{in opponite direction, the large spar wheel 
‘and shaft B do not move. Any diference 
{a the speed ofthe bet pulleys will evolve 
‘the lage spar wheel and shaft B forward 
‘or ackward, according to which palley 
runs fastest. The velocity of the large spar wheel wil be eneball 
the diference of the pulley velocsien If 8 isthe driving shat, A 
tnd A’ may be the wheels of a veice. 


975. DOUBLING A REVOLUTION on the 

em sti shaft, “Hntwiste's” patent. The pale at 

‘Ais the driver onthe shalt D. The bevel gear 

SRA ls faed. The sted Eis fast on the shat 

‘The bevel wheel B revelvesfely on the sted E 

"The bevel wheel C and ls pulley Crass loose 

& revolution of the stud IE with its bevel wheel 

“round the fed bevel whee! A doubles the speed of the bevel wheel 
Cand pulley C. 


‘oman ea 








a 976 CONTINUOUS SHAFT MO- 
‘TION from an aerating driving shaft 
‘The rtchets fed to the bevel gears on 
(4 the shaft « are operated by pels fied 
to the shat, the rocking of which re 
‘oles the bevel gear and shaft Bin one 
irecion 


977. ALTERNATING MOTION of » shat 
stright angles to a dviving shat by thee bevel 
sears and double clutch Bevel gears on catch 
staf rn lowe. Clutch lies om a feather of 
ey, and is operated by Ylever and groove in 
etch. 


978. ECCENTRIC WHEEL TRAIN, 
The ellipial bevel gear A is 
fired to the crank shalt 
‘at an angle to alow the elipical 
‘evel wheel B to clear the bevel 
‘wheel F. The arm Cis fixed to 
a DS the crank shaft; B and D ave 
(cd tthe shalt Hy, giving tothe ahatt Ean ireguar reversed 
tion from the motion of the crank shat 


979. EFICYCLIC GEAR—The arm FG 
{fast on the shat AA. The bevel whee is 
loose on the arm. ‘The bevel whels D and C 
sre lone on the shaft A A. Dileretial wo. 
‘ons ofthe two wheels C D will produce a ro 
{ation of the arm F G, around and with the 

shaft ct, by making the rs Ion the hale iret 

‘lon ay be made by halt and arm. 
fo. EPICYCLIC TRAIN —if gear whee! © 
4s fad andthe arm D moved aod i as at 





us oo 





981. AUTOMATIC CLUTCH MOTION 

OR REVERSING — 

“The bevel wheels B,C ae 

ee drivers i coreary di 

o rection; D is a double 

catch onthe shaft feather. 

‘The revoltion of the pin 

‘on bevel wheel E moves the weighted ball F through the ation of 

the beicrank lever and connecting rod enti the ball is past the vet- 

tical centre, when i fas over, sting the cltch lever and moving 
the clutch tothe opposite of reverse wheel, and re era 





982. ECCENTRIC GEAR—Itreguar 
faverse motion from eliptic speed gest, 
‘The Balanced arm T ie fed to the crak 
shalt and tame with it The gear A ise 
Tipial, as is also the gear @. Gear A is 
‘eed to the frame with coe of ie centres 
coincident with the crak shat i xed 





in 981. SUN AND PLANET CRANK MOTION, 
aed by James Watton the seam engine Gear 
centres ae held by connecting arm. Bis fed to 
‘connecting fod. tnd does not revolve on its own 
‘ente, but moves around the ais of the Ay-wheel 
‘A-widh lightly oscillating motion. ‘The wheel A revlves twice on 
its ans to one creat of B or two strokes ofthe piston. 


984 HIGHSPEED EPICYCLIC TRAIN. 
Bevel gear C is the driver; mis a fined 
shat.” Bevel pinion D and spur gear E are fed 
(on hollow shaft. Bevel pinion And spur gear 





ous. “9 





co ‘8s. SUN AND PLANET WINDING 
> GEAR—A is ned to the frame; B is eyed 
to the Bare shaft. The crank ib fowe on the 
shaft and caries a stad on which the diferen- 
tl gear C, D revolves 


986. EPICYCLIC GEAR TRAIN—C isthe tan 
‘am which may revolve around its centre at F. The 
iar Ais fred. The pinion Fis fst to x spindle. The 





fear B tums on is own ais as it revolves around the 
‘common centre. The two pinions at D are fastened 
together and revalve around their own arisjand also 
sround the common centre at F. The cente opine 
at F revelves with increased sped by the double gear 
aD. A great variety of motions may thor be made to represent 
Planetary movement. 


= _ 987. COMPOUND EPICYCLIC TRAIN, 
more curious than ela, bot lvetrating the 
‘hanged condition of gear motion. Gears and 


98%. PLANETARY MOTION applied o an 





s: ‘crank halt The lateral spar gear Al tationary, 
‘On turing the crank the pinion B rolls forward, 
‘carrying the ara T at half the velocity of 
the crank. The bevel gear A revolves with 
‘thecraak, ving the spladle K with one 
i Il the proportional speed de to the rely 

i} tive diameters of gears A’ and 


a0 nana. 





‘98: PLANETARY GEAR 
Sg TRAIN—The am T evolves 
sound the fed gear A. onthe 
ig stand H. The gear Band bevel 
‘B gear Earned on a shat and 
tom in one direction, giving a 

sentrary motion tothe bevel gear F and index hand P. 


1 ‘990. PLANETARY GEAR 

‘THAIN. The arm T revolves 

round the fed gear A. The 

femal gear S reverses the mo- 

tion ofthe geat ,t0 shalt of 

‘which the arm Tis fed. The 

ry tem T moves backward, cary 

ing the pinion S'around the 

bevel gear A’which i fred othe arm T, giving the bevel whee F a 
ocward motion, o in the same dizeton as the arm T. 


an 


got. “FERGUSON'S” MECHANICAL PARADOX —The 
sam C revolves arvund the Sand gear A, cacyag the gear B and 
(Gain of whels with i The gear B revolves inthe same direction as 
the arm and carries with 
‘uthe gears 1,G,E xed 
4 tos shaft "Small dt. 
ferences inthe number 
ol teeth ofeach pai of 
al B sears gives diferential 
Fevene motion 10 the 

pan K, HF 


99%. “FERGUSON'S” MECHANICAL 


PARADOX, a eutous propety of an epic 

dictrin. Alea central fand ale and geat 

‘whee, around which the arm C D revolves; 

M, a widegear whee! lose on a plot set i 
the arm CD; Nya ploot luo st fa the arm and carrying three 
(gear witha deren number of tect, say, varying By one oF (0 
teeth. On moving the arm C D to give motion to the tral the three 
wheels EF, and G wil havea diferential motion, which was a pare 
doxto persons not understand the secret 








gaa. LINK CHAIN HOIST.—A novel form 
‘of light weight hoists ove lathes and planers 
A screw gear working ina tooth chain, 





goat. BICYCLE SIGNAL 
BELL—A gear sector lever oper- 
ates a pallet vibrator, which is held 
in a central position by a. spring. 
‘The sector is also held ready for & 
‘Signal stroke by a spring. 





99a. MULTIPLE SPEED GEAR, or paradox tox—The 
Devel gears A, A’, AY, are fined to box and studs § and 6. CC) 

are bevel gears” or 
shafts that carry the 
‘arms and pinions 2,1 
Each vet of gears 
doubles the speed of 
the one before it, giv 
ing a final sped of 8 
times the speed of the 
crank, 






gpa. CHANGEABLE MOTION 
GEAR—Two or more changes of moi 
by bevel gear may be made by moving & 
pinion along a feathered shaft at am angle 
with the change gear shalt, 





goa, PNEUMATIC GRAIN ELE 
VATOR—V is « compound suction 
fan; T, pipe t0 receiver R; Ra 
receiver with a wire gaute screen 
tallow dust tobe separated from the 
{grin and carried off through the fan; 
S, titing pipe of conical form; Ny 
regulator with a rubber diaphragm 10 





CHINE.—One of the many 
forms of experiments in eral 
navigation, 





Section XII, 


MOTION AND DEVICES CONTROLLING 
MOTION. 


[TOY AND MAA CAN CLANER HwreRNETTINE ABD ATOF NOTION 
‘ove ertscorn, re 


99. RATCHET BAR LIFT.—The vibra 
tion ofa doublebell rank ever gives a ratchet 
bar and attached rope gret power for iting 


or tightening «binding device. 


©. 9m RATCHET LIFT.—viteating lever C, 
‘operates two hooked pals a the ratchet ar A and 
lis the bar. “The sc serves as guide. The other 
member may be a sespesicn of standard attach: 
ment, Much sed in atch jacksand arumppaler, 


the revolving pin at normal sped, is 
Inlsed or lowered bythe acon ofthe governor on the suapender A 
‘The extension rods of the ratchet fame operate a gate or vale. 


£996. ROTARY MOTION, rom reciprocating 
‘motion of two racks alternately meshing with & 
(gear wheel Racks are psioned at 4,4. The 
curved slots,» guide the racks out and into 
fear, The bellcrak lever ¢and wring d wrve 
‘tw disengage the rack at the ead ofthe upstroke, 


154 Monow 4x Dences cowrmote MONDE. 





ZAA gn INTERMITTENT CIRCULAR 
MOTION, from « vibrating arm and pawl acting 
pon a ratchet whee. 

10} 


8, _ 998. INTERMITTENTROTARY MOTION 
ft raichet whel by lever and book pals 
3, vibrating lever 
AA tatchet ehe. 


2 999: DOUBLE PAWL RATCHET —The vibra: 
SSS, tent the lever, with les pens 4 imparts a 
early continooes motion to the riche wbeel 


x00, CONTINUOUS FEED OF A RATCHET 
‘oy the reciprmating motion ofa rod, two pawls 
fon arms, and pote by links to the recip: 
eating rd. 


scot. DOUBLE-PAWL RATCHET 
WHEEL—The lever lite the pawls, one of 
shih moves the ratchet wheel at up-tike by 
‘coe pawl, and agai at the downatioke by the 
‘ther pas, 





soon, INTERMITTENT ROTARY 





x 








4003. INTERMITTENT CIRCULAR 
‘MOTION —Reverstieby throwing over the double 
awl. Operated by a reciprocating rod attached to 
{he die carrying the pawl, 





100 RATCHET INTERMITTENT 
MOTION, by the operation of treads. Paw 
levers and purls are operated through coo- 
necting rods to levers of treadles, the motion 
of which is made uniform by the strap and 
pulley attachment C. 


1095. INTERMITTENT CIRCULAR 
MOTION—Revenible by throwing over a 
‘double pal on the wbeatingbelhcrank lever, 
A teed motion for planing machines. 


s0o6. INTERMITTENT ROTARY 
MOTION of wheel by vBrating levers and 
pews, 

B,plotooth whee, 

A, ibang lever 





t0oy. INTERMITTENT CIRCULAR MOTION 
from a reciprocating rod. Motion varied in the ratchet 
wheel A by the wamber of teeth swept over by the 
ped 


eof. PAWL LIFT—Dy moving the lever 
between the pas in the belberank paar, the 
[pee slid and moved to new pono wie 
‘et dragring over the eth the ratchet wheel. 





013. WINDLASS GRIP PAWL—A fri 
‘ion paul and rim grip pice are pivoted together 
to that bythe vibeaton of the lever with fs cooe 
tecting rd the grip peel drope and takes fim 
Dold ofthe rin of the windlas wheel and tens 
IR with the power due tothe distance of the tod 
tachment from the wheel centre and the lever 





‘he cond A wooo he pul by evingig the lever back, 
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soig. INTERMITTENT ROTARY MO- 
‘TION by ratchet and springs. D, diving wheel 
with a beat pring at BA spring at C acts as 
faed pul. In revolving the wheel D, the spring 
Bits the spring C from the ratchet, and Init 
‘nll presed into the teth and cares the ratchet 
‘around one toth, when the shoulder oo the apriag B releases the 
‘pring C und allows agai to lock the ratchet 


s016, INTERMITTENT MOTION of ratchet 
‘comm wheel from the reclpreating motion of a 
lever and past 


tory. INTERNAL MULTIPLE CAM for operat. 
fing several slides for internal grip, or for expanding 
the cuter ols die tock. 


sor, RATCHET HEAD with spring 


1019, INTERMITTENT CIRCULAR MO- 
‘TION from oscilating motion of a lever by friction 
pewls, The crank E and ite cord connecting with 
{he pals throw one or the other pawl out of lock 
for reversing the motion. 


exo, RECIPROCAL CIRCULAR MOTION from ro: 
Uinear motion of a nut oa a quick thread. The reciproct 
lng or Persian dil sock. The screw Is swivelld in the 
ead of the stock, allowing free movemect of the dil by 
‘the motion ofthe mst. 


258 _womow ap wanices cowrnouime Mono. 





sont, BALL SOCKET RATCHET—The 
‘peel Is within the arm socket, and by the ball 
Trtchet form allows the dil stock to be used at 
snangie 


1013. STOPS OF VARIOUS FORMS for 
ratchet wheel Hook and straight gravity pa 
eds oping pew. 





omow ‘000 DEMices cowoLiiNs MomON. 45g 





tea8, CENTRIFUGAL SAFETY CATCH 
for boisting drums. The studs D, D, D are fied 
‘w the bolsting drum frame. B is 2 ange fast 
‘tw the dram shaft and t which Is plnioned the 
safety books. At ordinary speed of the drum 
‘the hooks hang back soa not to touch the stad 
‘An vo acceleration of weed throws out the 
oaks to eatch on the stud. 





1019. STOP MOTION from a wrist or erah 
in. The relative amount of stop and motior 
Ls depends wpon the diameter of crankpin circle 

and length of the connecting rod slot, pls the 
ameter of crank pin. Used in brick machines, 






sogo. VARIABLE RECIPROCATING MOTION 
from the circalar tion of a wrist pin on a die 
ccank The pin aiding ln the lot makes 2 quick 
rer ofthe bell rai and connecting rod 


1031 IRREGULAR ROCKING MOTION 


nan arm having an endlewt groove of any 16+ 
©; ‘guid shape, withthe rads ofthe longitudinal 


ais equal to the radios of the pin. Pin not 


»- ROCKING ARM by cam groove. 
‘A jpoore in faceplate may beso designed 
‘sto give a varity of movement fo a rock 
staf, wth an arm and pla flower, 








1033. YOKE STRAP and eccentric creult 


so Moray asp DENS CONTROLLING MOTION. 





104 TRIANGULAR CURVED 
‘which by its pecular form makes 2 stop motion at 
‘ach hall evoton of the cam, for any portion of the 
‘ook, according to the length of the concentric portion 
othe cam, 






prodacing a sop motion at each halrevlation 
‘Sl the faceplate, by the proportional pripherai 
Iengih of the outer curve of the tlanguar cam, 
Used on « French engine. 


tey6 RECIPROCATING MOTION with four 
stops, two of which are of longer duration than the 
Jaber. A pin onthe rotating dss, siding in a grooved 


yoke, may be made to give a variety of motions to the 
‘ectlinear side by the form ofthe groove. 


test, UNIFORM RECIPROCAZING MO- 
‘TION from the crear motlon of a crank or dise 
srt pln. The endless groove in the cry head Is 
made to conform in sage to the varying rectilinear 
‘motion of the wrist pin. 


toy, NEEDLE-BAR SLOT CAM, for sew 

‘The depression inthe pin slot 
{Gres the needle a stop totion whe the sutle 
— 
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soe, TRAMMEL GEAR—The sloted crom mores 
‘a right line astride the shat, while the eran pia in a 
‘lock moves lathe eras slot 





262 Memon Axo varices commacttiws MOTION, 





1044 VARIABLE ADJUSTMENT for the 
tension ofa spring on the motion of a connecting 
‘od, by varying the radi of « rocking lve, 


to4s. FOURBOLT CAM PLATE, used 
{or throwing safe bolts aod for expanding dea. 





1046. BQUALIZING TENSION SPRING AND 
LEVER —The bellcrank lever equliaes the tension of 
the sping by is varying penton. Its long arm is on 2 
fied pot 


1047. ALTERNATING RECTILINEAR 
MOTION from stads on a rotating disc. The 
‘aris cased forward by the sto on the disc 
‘rking the projection onthe bar and the bar 
‘tums by the movement of the bellcrank lever 
and oppo ted. 


tog8. TRAVERSE TAR, operated by # 
sloted levet. ‘The epper pln beng fixed ot 

ig ade adjntable for proportion to the move 
‘ment of the lower pit any desired movement 
ofthe traverse bar may be made. 


1049. RECTILINEAR MOTION by the 
‘movement of a sted lever with one end par 
ioned. A bel shipper movement 





ca) 
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ogo. INTERMITTENT ROTARY MO 
‘TION from a shat at rght angles. The for 
toa rolls onthe horizontal sbaft disc move 
in grooves or on projections from the wheel 
con the vertical shit, producing a variety of 
Intermittent motions, de tothe form of groores 
er projections. 


105. VIBRATING TOOTHED WHEEL 
~The ro bs peened again th tcth by the 
spring. A type of sme electrical devices for 


1053. QUADRANGULAR RECTILINEAR 
MOTION —Rectlisear motion given to any ooe 
‘ofthe arms A,B, Cyor D gives contrary motion 
x ‘obs opposite arm, and-« contrary motion to 
‘ach of the side arm. 
tog. PARALLEL MOTION, in a ver 
‘Heal line, fora winging bracket, 


ogg. INTERMITTENT MOTION of « poe 
tooth whee bythe haltrevoltion of wring seg 











toéo. ROCKING ESCAPEMENT.—The 
section teeth of the wheel pass the eye inthe 
rocking cylinder at each quater, or at cach 
‘allrevolution when reeling. 


MOTION of s rod between rele with their 
faze at an angie. Rollers run in opposite 
dirctcas, 


| toés. ROTARY AND LONGITUDINAL 
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106s, RECIPROCATING FEED RATCHET — 

‘Foran interment fed, one pair of jaws may have a 
reciprocating motion. For continual feed motion both 

[ull jaws should have opponite reciprocating mations 


tes, FRICTION ROD FEED RATCHET.— 
‘The jams, being pivoted ina sot in a lever, 
makes powertl and. quick grip on a feed 
‘bar by the motion of the lever bar. 


te6. FRICTION HAULING RATCHET. 
=A pole bored slanting through bar D. A slot 
in the side ofthe ba, for convenience of putting 
‘on or taking off the rod of rope to be hauled, 
makes handy clutching device, 





1067. SINGLE TOGGLE ARM LETTER- 
[PRESS.—The arms are drawn together by & 
right and let screw. 


1068. TOGGLEJOINT CAM MOVE, 
MENT for throwing outa numberof grip at 
once by the local movement of the Jointed 





ef. DOUBLE-SCREW TOGGLE PRESS— 
‘The screw has a righ> and letvhand thread to draw 
the toga pinta togetier 


lever handles. The momentum ofthe balls gives 
the final power in this class of presses. 


107%, MULTIPLE RETURN GROOVED. 
CYLINDER, prodocing extended reclinear 
‘motion and rtur by is revolution. The ca- 
flee arm bas a pivoted tracer to enable 
smooth passage of the opposite grooves. A 
pooling device 





1072. RECIPROCATING RECTILINEAR 
MOTION by the alternate opening and cloning 
thal nts oo aright and let serew, Note and 
tra ae attached t x shat that ls thrown over 
‘by 4 dog on 8 spoolingtrame shat, locking the 
ight or ketthreaded nut alternately 

















ten. RECTILINEAR MOTION by 
rights and lefehand serew shalt driven by & 
[Eman Theos move cn the ight ad 





‘and wiangular shaft arms, driving or being 
‘riven by 2 shat out of Hine. The fiction 
rollers give treedom of motion to her gear. 





to76a, PAIR OF TOE LEVERS.— 
‘Bellcrankerder. and B,fulrums ofthe 





‘principle is used asa valve gear 


1077. WIPER CAM for samp mil. A, the wipers 
D, fanged chock, allowing the hammer spindle to re 
solve Als) a woe on wemingsmachines for throwing the 
eedle bar 
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1078. ANGULAR WIPERS, for operating the 
valves of beam engines. A, the rock shaft; C, the 
carved wiper, iting the angular te and vale rod. 








tol, VARIABLE CRANK MOTION-—An 
‘ccentic lot in a stationary faceplate des a 
slide boc and wrist pi in a sloted crank. Coo 
ecting rod drives the cater bar of a shaping 





s08t, SPIRAL-GROOVED FACE PLATE, 
for feed motion. Obsolete; bet useful for irege 
lar motion, in which the spizal grooves may be 
vary or igmg 


(oe tote, LEVER, gil by alt fc plat 


108s. CAM SECTORS, or sector of log: 
spin wheela. When lid out ana agape, 
‘he sum of each pair of coincident adit is 
feqal © the dinance of the centres, A, B. 
‘As pale of preasre cams, the sum of the 
‘rai vaies to meet the required throw ofthe cams 
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tol. GEAR-DISENGAGING CAM 
LEVER.—The eccentric slot in the lever 


tel. OBLIQUE DISC MOTION.—A due 
fired at an angle upon th end of shalt gives & 
variable rectilinear motion toa rod and rllet by 
‘raring is distance from the entre. 


ste GROOYED CYLINDER CAM —Uat 
2? een 


108). TRAVERSE MOTION of shat 
bby a rilling cam. The dis, rolling in the 
sroove of the dram, gives an everarying 
‘uaverse motion to the die shat, acording te 
the proportions of the size of dsc and car 
rom. 


Teh FOUH-MOTION FEED tt “Wee & Wen? 
ae ee reer 
os tanta heed wie 
Svar hemes oe 
SOREN Serene co inners 
mivcmaresiee ema nese 
rest sin eoten cotton noe 


tol. RECIPROCATING | RECTILINEAR 
MOTION, from the cteular motion of grooved 
‘ams; may be made wall or intermitent, bythe 
ition ofthe groove on the cam, 
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1070. QUICK RECIPROCATING RECTILE 
EAR MOTION, from a siguggroored cam. 
orm of cam groove is capable of greatly varying 
‘he rections metins of bat ot lever 


1091. CYLINDRICAL CAM, giving any 
quired special motions through 1 lever, roller, 
And connecting rod, according to the curves give 


tog2. CAM-OPERATED SHEARS.— 
Many medications ofthis device are in wie. 


1093. IRREGULAR CAM MOTION to vale 
sods. An liregular cam, acting betwen friction 
rollers ia yoke frmne. Postve iregular rete 
‘ear motion.” An old seamengioe valve gear, 
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tog. IRREGULAR VIBRATING CIR- 
‘CULAR MOTION, from continuous circular 
‘motion of « cam slot. Any form of cam slot 
fina faceplate may be made to produce a vibra 
‘ory motion on a crank pin, which may be transmitted to crcolar 





1056, CLOVER-LEAF CAM, for etic 
sear motion by flower roller on sb. 

CEO Ww Te cam ino degned thatthe rls have 
1 bearing inal i poston 


1097. POWER ESCAPE- 
‘MENT for heavy machines. The 
traverse tar may be vibrated by 
the positive motion of the cam 


©) tog ROTARY MOTION of a thee- 
q b . 


1099. IRREGULAR RECIPROCATING 
MOTION of connecting rods and levers, 
‘moved by ateraing oval ams. 


1100. BEVELED DISC CAM, tor vari 
able reciprocating mation of a barat an angle 





swith the shat. 








GROOVED HEART CAM—The ay 
cut ols grooved cam may be made oo the same 
‘Principles as No. 1103, only thatthe centre the 
‘lle of pia and the central line of groove are 
‘the measurement forthe amoust of motion. 


s108, HEART-SHAPED GROOVE fn a face 


plate, vibrating s lever produces an regula ing 
{ng motiog of the kere 

















J: RUCIPROCATING MOTION a 
STG) ws crate ont nt ota, 


oh OVOID CURVE is made by any 
point heeneen the pivot of a singlecrak con- 
ectng rod, the eter end of which is guided 
bya resins side 





110. VARIABLE POWER TRANSMIT. 
Zep TED from a crank linked to 2 leverbeam, 
GD asivings second crak. In this case theres n0 
C7 prea onthe driven crak when both cranks 
sae vertical, but greatest pressure when the cranks are horizontal 





10, ELLIPTICAL CRANK.—The am 
moves in slot. ‘The inner crank pia, making a 
‘evolution, marks an elipse by a pencl at the 
= ‘ter end of the arm, while the outer crak pln, 
linked tothe arm, makes «civcle, 





1118 CURVILINEAR MOTION of « teadle 
ives ceealar motion to a crank of dsc, The foot 
{athe modon. 


% 


GS) se, SPRING LATHEWHEEL CRANK. 

RO) xe A ened ep i ro 

Se dol can A comectanee wage 
tinted theca pepe 





111.“ BROWNELL” CRANK MOTION — 
‘The wrist pln is faed on tangent slide eld ins 
forward postion bya volute spring attached tothe 
face plate. The side is retained by pine in tre 
verte noth. Can be arranged for either kind of 
trea, to heep the crank pa off the center. 


14 ORDINARY CRANK MOTION 

___, for engines or other purposes, with 
‘cross bead, sides, ad connecting 
rd 





111s. ECCENTRIC snd straps for valve mation, 
also sed in place of « crank for many purposes, 





RECIPROCATING MOTION of « 
‘connecting rod through 4 bell crak connected 
‘icectly with a weston crank disc. In this 
‘ate the forward and Back metios are nearly 

alte depending pon the proportional length 
lth driving arm ofthe bel crank and crak motion, at well ls 8 
‘the length ofthe connecting rod between the writ pla aod bel rank 





- VARIABLE CIRCULAR MOTION from 
two cranks co shafts parallel, bet out of line, one 
crank being sted, the other carrying «writ pi, 
‘rng hgh thst Dering may be by oer 
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124 VARIABLE CRANK THROW by « 
J orabie ia block ns sloted face plate and tans 





1137. COMBINATION 
CRANK-MOTION 
CURVES—A revolving 
jcrank A, D and the we 
‘rating link B, E carry 
ng an exxended connec 
ng arm witha pencil at 
the end, F. A gest variety of gues and curves may be made by 
‘ilerent proportions ofall the parts. The fgures on the crank pla 
‘dice D correspond with the Sgured diagram. 





FLEXIBLE ANGULAR COUPLING, 
Tight work May be a helical spring, round of 
square, wire ora tube, sumed on spiral Used on 
<tiving bundles for telescopes and ober instrument, 


1139. SLIDING CONTACT-SHAFT COUP. 
TLING-—A crom bar sliding in tro yokes on 
shafts in efit lines Wil also operate on shafts 
Somewhat out of ine or at an angle 


c | 





11y0, RECTILINEAR MOTION 
‘he ration of an angular crank pin. 
reeating shaft carrying crank pin E 
sam with sleeve ointed to yoke and 
rd 


Ei 


143k, ANGULAR SHAFT COUPLING 

for shal out of ie, The solid sleeve block 

g Wisdom at the same angle othe sha, 

tod centres of bores ata dir 

tance apart equal to the dit 

A inthe plane of shaft 
ligament 





saga, UNIVERSAL JODNT, witha single 
‘cro ink Good for angles of 4s¢ and nde. 
413, DOUBLE LINK UNIVERSAL 
JOINT, good for lager angles than above, 
‘The connecting link may be made shor and 
garded, with a sleeve © prevent Hiking. 


1134 UNIVERSAL ANGLE COUPLING, 
“*Hooke's” principe. Bach sel carries double 
‘rannion ring, the connecting link being pivoted 
each endo the rings 


1435. “ALMOND™ ANGULAR SHAFT 
COUPLING —The yoke links G, G are 
‘lvted to the sockets onthe ends of the 
‘shat, and tothe rightangled arms on the 
‘eeve which slides freely on the fed shaft 
D. The sockets at Fy F are ball joint, 
Angle of salts may vary within iit, 
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nigé “HOOKE'S" ANGULAR SHAFT 
COUPLING, the kmacke universal joint Shaft 
Joints are double pivoted at right angle 





=n this arangement the shafts have cranks 
‘ed oagated crank pion, on which sleeves 
Slide hat ae pivoted to the arma EE of the 
Aiding sleeve on the fied shat D, 


nigh RACK AND PINION MOVE- 
[MENT tor wacing spin grooves ona ei: 
de. 





1139. GYROSCOPE.—The hey disc C, 


4. rotatiog at great speed in the ring A, is suspend 





140. GLOBE GYROSCOPE —The outer ring A 
{a fiand to sand. ‘The second rng At Is poted ver 
‘ally tothe outer ving’ the lamer ing i pivoted at 
right angles in the secood rng, and the bal Is pvoted 
tight anges inthe laser tng ts pet inthe sc 
and rng. ‘This gives the ball rotating om its own ais, 
1 direction fee to move to every point in the sphere. When the 
‘eavy ball is made to rotate rapidly in any direction of tani, much 
pressure must be made to change its direction 
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apni tug. ‘TENSION HELICO-VOLUTE 
sraino. 


1142. DOUBLE HELICO-VOLUTE SPRING, for 
compreaion, 





= 
43- COMPRESSION HELICAL SPRING, square 


= ie Nema eee EL 


1145 COMPOUND DISC SPRING.—The discs 
re dished and perforate for guide pin. 


11452, HYDRO - EXTRACTOR, 
showing method of being with ad: 
jJestabl idler and cove pales. 
“Type for nundry work. Ata speed 
‘of from 1000 to 2,000 revolution per 
‘inate the water fies off by centr 
tl force and the material is left ear= 
Wee, 
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11456. REVERSING PULLEY.—A conical disk fixed to the 
alley lose on the shaft with cltch; a disk lose on 
the shat, fixed as to motion 





i 





‘The catch is operated bythe shipper ba. 
ius. FOUR SPEED 
CHANGE GEAR — A 
Dallow spindle with change 
(gears runing loote upon 
LA rack spindle B car- 
fies a hinged pawl or key 
A, held ot by 2 spring. A 
lever C carries sector 
meshing ia the rack, which 
by is movement draws the 
key A-to catch the keyway in any of the speed gears. 
114g. HEDDLE GAM, used in weav- 
ing —The twiling cam Kis attached to 
‘the grooved hab L, which slides frely on 
‘the feathered spindle and moves three mes 
ne way and rerum bya sliding switch over 
which the grooves traverse, 
tise. FERRIS WHEEL—A sted 
wheel 250 feet diameter carying a series 
‘of alanced cas on its periphery and driven 
by steam power. Total height above the 
round 265 feet. Remarkable as one of the 
reat modern sersctures of steel 


eet 





1145h, POWER 
FROM WAVE MO: 
ppg chee 
Uses trom te wa 

regis 
See ty come et 
pose ate 
Seceples Thats 
cat rt 0 ape and Golo slog tendon 








114k, A CURIOUS PADLOCK —The key is lke a cork 
scrom, The drs ress i fat coins «rotating coder 
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Section XIII, 


HOROLOGICAL, 
(Cisce axe Waren Mormesnrs ano Dern, 


1146. CYCLOIDAL PENDULUM MOVE. 





1147. COMPENSATING PENDULUM BOR or 
‘weight A glass jar of mercury is weed forthe weight, 
and is adjusted for length of penduham by turing on the 
screw and locking in place bythe crepiece and catch, 
‘The expansion ofthe pendulum downward is balanced by 
the expansion of the mercury inthe fied botle upward, 
snd sir eos 





1148. COMPOUND COMPENSATION 

PENDULUM —The arms of the pendulam 

s ‘carrying the weights W, W are composed of 

¥ © two metals; steel which bas the least change 

‘ob lengeh by change in temperature, forthe tp 

section, and rans which has a longer range ol 

length, forthe lower section. Heat, by difer- 

‘ental exptiicn of the part aes the weights to compentate for 
lengthening ofthe pendulum rod, and vce sean 


t14p. CENTRIFUGAL PENDULUM.—The weight 
‘ox ball is ng by a thread ot very fie wie frm an ee, 
snd i riven in a ciclo by an arm attached to a vertical 
spindle, rotated bythe clock movement. Adjustment is 
made for time of beat by the vertical movement of the 
‘suspension eye ofthe peodlam. 
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110, ANTIQUE CLOCK ESCAPE. 


14st. CROWN TOOTH. ESCAPEMCENT, with 
Qe, tat bance 

1 the sop pe 

‘the inp pale 


sass, DOUBLE RATCHET-WHEEL ESCAPE. 
[MENT snd pendulum. The teeth inthe escapement 
‘wheels aerate withthe pales ofthe pendulum. 


a5 11s. STARWHEEL ESCAPEMENT.—B,C, the 
pallets of the excapement vibrating n its centre at As 
Dy star whee. 


11s ANCHOR ESCAPEMENT for docks, 

‘The’ anchor pallet H, 1, K. oacilats on taxis 

$ aby the swing of the pendulum. The teeth of 

the tscapement A are Fadil on thet forward 

face, and strike the curved faces ofthe pallet K or 

LAR. ) 2 tics re once with thei ais By 

‘his form of teeth and. pallets the escapement is 

sochored or in repose during the extreme parts of the pendulum 

‘stroke, and gives an impule tothe pends while the teeth are in 
‘contac with the planes ofthe pallets ean dd 
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1155. RECOIL ESCAPEMENT.— Io this 

form the forward face ofthe teeth of the escape: 

‘ment leans forward from the radial lines. ‘The 

‘root face of each pale i in live with the front 

ce of the teeth, 50 that the extreme part of the 

‘pendula stroke gives a recil movement tothe 

‘excapement wheel. The pont ofthe exeapement 

teeth, acting upon the plies ofthe pallets «+ and 44 give the 
le tothe pendulum. 


1136, PENDULUM ESCAPEMENT.—In. this form 
the upper part ofthe pendlum terminates in ring around. 


the escapement whee, with pallets A, B projecting. ir 
‘ward and with aformardpich to thet face, 0 give the 
Proper impale tothe pendalum, 


asy. STUD ESCAPEMENT, wed ia 

lage clocks. Alternate stad are ston foat 

and back ofthe esapement whesl. The pen: 

dum swings on the axis of the pallet at F. 

‘The concentric carve of the stoptaces of the 

pallet, with its ais at F, gives the excapement 

a 1 deadbeat action, the incline plans of the 


pallets giving the aerate impale, 


tig8. LANTERN.WHEEL ESCAPEMENT, 
<The pallet arm A is attached dnety tothe pen. 
‘duu, swinging vpon the axis A, and receiver is 











‘ecapement wheels The xcliton of the semi 
‘ear pallet alerately releases and receives an 
Impulse from the book teeth of the excapement 
‘wheel. The curved outer face ofthe teeth acts 
‘pon the edge of the sralght edge of the die. 


fb, 


@ —s26u sINGLEFIN PENDULUM ESCAPED. 
~The pln ona a ual ace ate nef the bor, 
ash tate hlteceion at ech skeen 
Ti The pete & gree oo Oe re ical 
cece cde ie om 


it THREE TOOTHED BSCAPEMENT 
aha ted ete rae nm 
AR peas Dhamma dso 


1164 DETACHED PENDULUM ES 
(CAPEMENT.—In this movement the pendo- 
Team is detached from the escapement, except 
at the moment of receiving the impale from 
the single pallet 1 The bellerank lever un- 
locks the excapementtoth by contact with the 

Dalanced click C'as the pendutum nears the middle of is se. 
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116g. THREE-TOOTHED ESCAPE 
‘MENT for pendalum. The pallets are made 
in plate attached to a pendulum. The eb 


pis R, F, between which the pendulum swings. 
"The pallets are loaded with weights The pete 
daar its the pallet over the tooth, and the 
‘weight gives the impala. 
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1373. CLOCK TRAIN, showing the method 

8 of wasaining the movement of the train du 
Ing the tine of winding. The bent spring 
Ieps a tecson on the large gear bythe locke 
Ingo the are riche to wich the best pring 
Is cached, when the winding ofthe barrel a 

be made without « backset inthe tin. 
‘See No 1168, 





ay COMPENSATION WATCH BAL- 
ANCEAC the ends ofthe balance bara a- 
tached compound sector bars the inner section 
Lwbich isl ste andthe outer section of bras 
‘The weighs 4,9 regulate the momentum of the 
‘balance whee, while the change in length ofthe 
arms is compensated by a reverse distance of 
the weights. Adjostnent i made by moving the weights along the 
compensating sexx. 





1875. WATCH REGULATOR —The outer 
nd of the balance spring is fixed to a stud at 
1K, and the inner end to the balance wheel 
stbor. The index hand carries two cub pins 

a [ALP, between which the spring vibrates, for 

ing 4 nestral point in is length which limi 

the are of movement of the balance wheel, and 

by Its change of positon (by moving the index hand) adjusts the ime 
bat of the balance whee. 


27 ANTIQUE WATCH ESCAPE: 
MENT.—A pinion on the balancemel arbor 
‘meshes ina crown gear on the shaft of which 
a imtiated screw of large pitch releases the 
teeth ofthe escapement and gives an impulse 
by the incline ofthe serew. 
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snyy. VERGE ESCAPEMENT—The arms of 
the escapement are set at an angle with each other, 
and is ocllation allows « tooth of the crown 
‘rhea 1b pas with each onlin. 


1178, CYLINDER ESCAPEMENTT, shows 
the form of the cpiner, and 1179 shows the 








118s. « GUERNSEY" ESCAPEMENT, oon- 
siting of two balance wheels driven in opposite 


fon the pallet lever, withthe rng guard around: 
the escapement atl To prevent stopping of a 
watch by 8 jr. 
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say. ANCHOR AND LEVER ESCAPE 
MENT for watches, © Reed's" patent 


Sg te LEVER EscAPEMENT—The 

Peer amapda shamans eaten Ce 

the end 2 of which oa setch to rece 

{he pin inte baltncewbel dae D. "The fe 

‘rue is grea to the Balaoce wel a the 

ideo ciation by te ccnp of the 

teeth from the sap sufice tthe hapuloe 
Paes of he pale 


} MENT, single pallet implse, The lever pallets 
‘akerately lock the escapement by the thiow of 
the lever; the onclating’ pin on the pallet disc 
drops into the fork of the ever, throwing it 
against the sop pins a ts eer end 





1186. ARNOLD" CHRONOMETER 
ESCAPEMENT.—The spine ofthe oxilat 
ng pallet carries «small std that vibrates 
‘the light spring 4, is the hook 4, of the top 
spring A. The mop » catches and hold a tooth 
of the eacapement while «reverse onilation of the palit s made, 
when the sop din ted by the action of he sted ata and an im: 
‘alse given tothe balaace wheel by the tooth m, stiking the face of 





uh). FUSE CHAIN AND SPRING 
‘DRUM, wed in watch and clock move: 
‘ments, “This devie compensates for 
the vacation inthe fore of the spring. 
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1188, CHRONOMETER ESCAPEMENT.— 
the impale pallet on the arbor disc of the 


ra 
9 





‘Aaa in mesh with he pallet P. At the retum 
‘nation ofthe balance wheel the tooth V on 
the arbor caries the sping forward, holding the lever and catch in 
Took agalnst the pin 


igs STEM-WINDING 
MOVEMENT of watch, The 
movement of the lever with an 
‘om outside of the vi locks & 
dutch on the hand geat. ‘The 
‘hind arm of the lever is rows 
beyond the rim to prevent dow 
ng the cave tl the clutch fo 
locked. 
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1193. PINGEARED WATCH STOP.—The 
winding sop at the conver tooth ofthe stop. 








the middle of June, 
‘and from September 1 to December 24. The forward edge ofthe 
thadow isthe correct time from the middle of June to Septembe 





11g4b. ELECTRIC BAL- 
ANCE WHEEL CLOCK — 
G represents the magnet, H 
‘the balance whee, D armature, 
"spin on the balance wheel, 
C ratchet wheel, A and 1 are 
pavls, P adjosting screw. 
‘When the creat is closed the 
ragoet draws the armature D 
forward, whereby the ratchet 
wheel C is turned the distance of one ofits teeth, At the same 
time the crotched end ofthe lever, by means ofthe pin, gives an 
Impulse to the balance whee! im one direction. The pi is sad- 
enly released from the spring S, which in ts recol, aided by 
‘the weight of the arm J, breaks the creat. The return movement 
of the balance wheel, caused by the recoil of the bai spring, 
‘moves by means of the pin, the lever D away from the magnet. 40 
as to set the pawl A on the next tooth of the wheel C, and the 
pin wil again pase by the upper end of the sping S, 





194. COMPENSATING PENDULUM. — 
“The heavy back lines represent steel rods, the open 
lines the brass rods, The relative expansion of stel 
i a brane 3. The center rod is fixed tothe lower 
‘rons head atthe top ad slides freely throagh the 
‘rout heads at the bottom. In the combination 
shown the length ofthe compensating frame should 
be one-third the length ofthe pendlam. 





‘ 11948. ELECTRO-MAGNETIC 
CLOCK PENDULUM—P is an 

‘ordinary pendulum with a notched 

lee and an iron piece « attached, 

fm isan eectro-magnet. B isa tat- 

terys ff are the springs which act 

pieces attached tthe 


as contact 
atery. pita steel piece ealled the 

5 pallet. As leog. as the pendula 
sat its fall swing the pallet will 

pass over the notched piece a, but 

Should the are of oscillation be lest 

ened the pallet will catch in the 

‘notch, raise the epring f, complete 

the circuit, and the pendatam will 

receive am impulse from the mag~ 











circuit and energising the magnet M of a secondary clock. This 
tracts its armature b, operates the pave which moves forward 
tnd catches ove of the teeth of the wheel «, Ar soon at thé 
contact is broken at ¢a spring acting wpon the armature b draws 
itaway from the magnet, and atthe same tee the paw! moves the 
wheel one tooth forward. The wheel « may be connected direct 
to the second hand of the electric dal. Tf so, this hand will move 
in unison with the pendulum of the primary clock; tha i, once 
‘in every second, 
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G, the 
siteh 
weighted lever A has 
makes 
at the 
Tower 


fend. This completes the circuit of the electromagnet G and 
buttery F. The magnet then attracts the armature E, and 
screw pressing the short arm of the cranked lever A life up the 
weighted end, so that the pawl rests on the next tooth of the 
‘atchet B. 


il 
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11p¢g- UNIVERSAL SUN 
DIAL—The face of the di 






1194. NEW MOTION FOR THE 
MINUTE HANDS IN CHRONO- 
GRAPHS—A new mechanical ar- 
rangement ty which in chronographs 
the instantaneous movement of the 
minute hand is effected. Invented by 
Ss ‘August Bavd, of Geneva, Switzerland, 


Section XIV. 


MINING. 


Qeaaarans Viwrrion, House, Convers, PHANG, SPARATING 
‘Rouen, Exeavarne, ax0 Duala. 


119 DIAMOND PROSPECTING 
DRILL, operated by hand. The dil rod in 
ole, with » bose connection at the top, 
through which water is forced tothe bottom, 
td up outside of the drilto wash out the bor 
fagu "The dei pints set with bort or black 
inmonds andi teelved quickly by the cranks 
‘and bevel ea. 


4196 ROCK DRILL, “Ingersoll” model. The 
Jaded teipod gives stability to the reciprocating 
action ofthe de 





7. DIAMOND WELL-PORING 
MACHINE —A smal oxciltng engine 
sod gear tin drives the hallow boring 
suger at great spend and also serves 10 
hott the del rods by the drum and a 
rope over the block tn the top of the 
erick rae. Water fed cough the 
allow del rod by « pump. 





1g. PORTABLE DIAMOND DRILL, for 
tunsel work of mise drifting. A swivlled hove 
‘connection for feeding water to the dri, Screw 
Jacks inthe frame for camping. “Hand-iven by 
‘crank and sped geat. 


1199. ARC TAPPET VALYE MO- 
‘TION, for « rock dei. The valve is 
moved on a crie radial withthe tappet 
‘entre, and is thrown by the appetarm 
‘contact wth the shoulders on the piston, 
Sergeant” model 


1200, TAPPET VALVE, fora 








ROCK DRILL, with balanced piston valve, which ts 





ders on the piston." Sergeant” mode 





1205. COALCUTTING MACHINE, «Ingenot-Sergeant™ 
model pst and il rod ate automaticaly operated by the 
‘Sheraiog medion e two pista valves Operted by comprened 
tir and cy bas to be held against the coal wal to ender, when 
{he face cam be broken dows 





sae. DRILL FOR CURVED 

{f HOLES, wed in coal mining, The 
eis on the end of w curved tube, and 
is driven bya fexible shaft The tube 
i fed forward by a pivoted arm and 
worm ger. 


<D\\ ss06. BOXWING BLOWER—The dix 
B)\ charge openings of the die are rectangular, 
FPL wie deen ade hen ea 


vo, MULTI BUTTERFLY 
SE 





1208 STEAMDRIVEN VENTI- 
LATING FAN.—Type of those used in 
the coubnining districts. The fan wheel 
may be eacape in an iron or wooden shel, 


stop. MINER'S SAFETY LAMP-—The fame 
fs surrounded with wire gauze and a double wire 
gore cap. In explosive mine gases, the fing of 
the incoming ir and gus tkes place on the inside 
of the wise gauze The flame does oot pass 
through fine wie gause. The course of air for 
the lamp burner i shows by the arrows, 





210, HORSEPOWER HOIST. 
ING DRUM, double speed. The 
speed is changed by dropping one 
oF the other diving gear by the le 








STEAM HOISTING ENGINE, 
‘chain dram and reversing lnk, 











i212, STRAP BRAKE, wsed on 
drums and wheels. The strapisusually made of 
| tel band with its ends jointed toa lever. 









121g. ELEVATOR TOWER with inclined 
‘boom. The bucket sled 10 the tole by 

E the double tackle, drawn up the inline, and 
the lod damped automatically Into ca. 


11g HORIZONTAL BOOM TOWER, 
‘wih travening trolley and astomatic shovel 
Boeke 










218, ELEVATOR DUMPING HEAD, 
sowing method of inverting the bucket 
over a hopper spout. 


1219 ELEVATOR DUMPING HEAD—An 
> lnverted sector frame guides the bucket chain under 


A = MINING BUCKETS 
AND SEIP. 
ie 
becket 
as, Water bucket 
tanya, Tram sip. 


1224 BELT CONVEVOR—A serie 
‘ot horiootal and inclined rllery serve 10 
turn up the edges of a bel, enabling the 
‘material cared to be finned onthe belt 
the belt returning the horizontal rollers 
below. 








1335, CHAIN SCRAPER CON: 
‘VEYOR—A chain supported on rollers 
sand asin to which scrapers are fined 
‘that the conveyor rough 


1216. CABLE CONVEVOR—Discs 
fixed to a cable runing in trough and 
‘etoring overhead 


1297. DRIVING MECHANISM for « 
coalcr grain conveyer. *Hunt™” model 
‘The heart cam is xed. Theface plate car 
sing the pavls reveves with the driving 
‘gear. The cam guides the paws to lock 
‘with the pins in the chain and lis them 
‘again ite positon for thei nex path 











the return rope. Loading of unload. 
ing of the brcket is done at the 
‘raat evitch. 











230. Plan showing the croming 
ot the witch ral over the cat 
pe 














1251, AUTOMATIC DUMP- 
ING CAR —The floor of the 
ar slopes upward tothe centre 
‘tan angle that wl alow the 
tmateral to slide owt. “A chock 
se any pot desired for damp 
ing trpn the holdinglever and 
releaes bh ide doors at once 


1232, TOGGLE JOINT, for « stone breaker, 





& 


1233. STONE CRUSHER —The 
power i tranamied from toe driving 
Shaft by a cam operating a vertical cone 
‘ectng link and toggle fist.“ Hake” 
ter 





nay “BUCHANAN” ROCK 
(CRUSHER —An ecentric onthe driving 
shaft and toggle arm gives a powerta 
pressure tthe crusher Jawa The adjust 
‘ent is made bythe back screws and side 
‘de tose wp the outside jaw, 





1235. ROLLER COAL CRUSHER. 
—Driven by a diectoonnected steam 
gine with screw peat. 








vay6. EIGHTSTAMP ORE MILL, 
for paveriting gold quart or other ores. 
Cams on a powerdiven shaft It the 
bars successively to equalize the belt 





1237. ROLLING CRUSHER —The “Aras 
tm Rolling wheels on a crosarm of a vert 
alates. 


ay8 “ARASTRA” ORE MILL— 
"Deo heavy rolls revving ina crear 
‘woagh, driven through a central shaft 
sodowesead pear 


1239. “ CHILI" MILL—A threerller 
ore mil: Rllers cared around by a halt 
and threearmed crak Ore is fd inside 
the llr. The crud ore washes nto the 
aaular trough and scared tothe amalgy- 





aye. PULVERIZING BALL AND PAN MILL. 
—The pan is contionally ted by being swung around 
the vertical ceate, ralling the ball down the slope ede 
of the pas. 





6 — 





1241. REVOLVING PULVER- 
ZING MILL—The material ie 





t2q2, HYDRAULIC 
BALANCED GIANT 
NOZLE—Used in bye 
eae mining for washing 
favay gravel banks. The 
onal tums cx movable fle at BB, and also in the vertical bythe 
socket at F 


1243. COAL DUST PRESS for 
‘bituminous coal. The fine dust is fod 
down from 2 hopper. The moze has a 
slight taper, which gies the ram sue 
dent reitance to produce a solid cake at each stoke 





1244. KLONDIKE MIN- 
ING MACHINE —The gold 
‘bearing. gravel i shoveled 
Into the hopper and is fed to 
‘heii pan, whichis vibrated 
‘by the pomp handle, The 
‘pomp supplies water to the 
ite pan trom which i falls 





14s. GOLD SEPARATOR; dry proces, 
‘Atellows furnishes am ale bast, which separates 
‘the foe sand and dost from the gold on the fle 
sere and blows the dast away. 





1246, CENTRIFUGAL SEPARATOR— 
Aceotral revolving shaft aris set of conial 
‘perorated platen, between which perforated 
‘Plates ave xed to the shal ofthe machine 
Grain or other material Is fed atthe tp, and 
am ale Bas at the bottom. Centrifugal ution 
‘Gscharges the material at he periphery of he 

=fS revolving plates, returning by gravity on the 
fed plates. 


1247. MAGNETIC ORE SEP. 





[Patsing the chutes. The taligs drop directly into a box 


247. Frontend view, 


1248 IRON ORE SEPARA. 








tayo, MAGNETIC ORE. 
SEPARATOR, “Hoffman” 
‘ype The perized iron 
ore i fed to & traveling ap- 
fo, which passes over aseries 
‘tmagnets beneath the apron 
fed over a drum where the 
(magnetized ica pares ate 
- ald to the bet ant they 
‘ass he boom side of the drum The unmagnetsed particles are 
‘throws of, and drop into» separate compartment. 














1851, MAGNETIC ORE SEPARATOR, “ Edison” ype. A 





252, ORE ROASTING 
FURNACE, revolving type. 
‘The large cylinder takes 
charge by the mantole, and 
revltes cn portent 
. ern The formace it on 


‘eck to be removed when, 
requled. The ested gases 
‘pau throogh the revolving cylinder and toa chimney. 





1253. RAILWAY EXCAVATOR, 
the “Otis” pattern, 





nagg RAILWAY STEAM 
SHOVEL, the * Vicor” model. 
or excavating railway cuts of geo: 
eal wok on temporary rll 


1255. CONTINUOUS DITCHING 
DREDGE — Discharging overhead 
fn the banks by a carrer from under 
the bocket discharge. 


sag6, CLAMSHELL BUCKET, for 
dredging. Operated by » double chain, 
‘One chain is atached tothe jolt ofthe 
Jong arms, the other chain passer round 
1 sheave in the joint of the lary tongs 





that opens the bucket, andi ade fast to 
the fest chain. The bucket is suspended 
bythe festaamed chal to hee 

second Ean is then pale to close the bucket omits load. 





1257. REVOLVING HOISTING 
DREDGE, balanced on rallway 
track “Lancaster” patter, with 
damabel bocket 








asf. FLOATING DREDGE, 
‘Ongood”™ pattern, For har: 
ov and chanel dredging. 


1293 DISINTEGRA- 
TOR, for pulverizing ore. 
Two concentric’ shafts with 
sks and beating Yas rane 
‘ing at high velocity in oppo- 
Ste Greetons, 


129. ORE CRUSHER, 
GATES MODEL —The cone 
‘onthe central shaft ie made to 
vibrate in a circular direction 
by the revlation of an eocen- 
tic bearing at the bottom of 
‘the shaft, driven by bevel 
gearing. “The crushing cone 
hha a slow rotation diet i 
eremial area of coe and st 
‘onary plates at the betom oF 
nearest contact surfaces 





— a 
tag. HAND POWER ROCK 
DRILL, Jackson model —A power- 
fal helical spring. drives the drill 
forward. The crank operates x cam 
wiper for drawing back the dil; 
the motion is regulated by the fy 
wheel, 


tad. FREE RUN- 
NING AXLES for mining 
ars. The divided axe held 
together by grooved bear- 
ings, makes # light raning 
car on the small carves in 


12g. GARBAGE. FURNACE, 





vertical section, 


se senso. 





tagpf. ROPE DRIVE FOR MINE HAULAGE—Two 
grooved drums 
frith gears and an 
imermediate bal- 
ance gear and fly- 
wheel, The drive 
ing shaft geared to 
the hating dram; 
brake wheel and 
‘band on the same 
drum shaft. Shafts 
sreborizontal. Plan 
‘Bad de view. 





dost. An engine and direct 


coanected Root lower. A 
“feed serew from the bopper 
to the air pipe adjusted in 

Teme? speed to the proper quantity 
fer the sir bast. Can be ed 
for refuse from ore concen- 
tration works of other refuse 


that can be conveyed by compressed air. 
tah, AUTOMATIC AIR DUMP—The cable from the 

drum runs over a sheave on a movable trock on inclined rails. A 
‘top at each end of the ran limits the run of the track. A bar 
‘croes the frame a Ube mide ost holds a Y-slot into which the 
‘hain and ball 

der the bucket 
catches, when by 
lowering the 
backer tips over 
and its contents 
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‘MILL AND FACTORY APPLIANCES, 
Mawons Suare Danswon, Rs Bassman, Sars, Coens, UstYEAL 
‘io Fuxmur Coorumy Currewns,Sriao. Cuan Saar 


"Too, Seurw Twuane Horr, Mackin 
“Permaun Avruuscan, Be 


1360, ADJUSTABLE BRACKET 


= MANGER. 


1362, ADJUSTABLE FLOOR BEARING 
for vera sha. 
1263, Herston, 


ty, Secon. 





a ns ax racronr arruasces 


10s. ADJUSTABLE FOST HANGER. 


1266, ADJUSTABLE FLOOR STAND, 
shat bearing. 


1367. CONTINUOUS TRAVERSING 





‘heballsand the shat 
to prevent wear of 
shat, and to prevent 
dogging if 2 ball 
‘ould break The 
sha wil then tam 
in the deve. 


1270. Longiadinal section, 


ut Axo racrorY arruances as 








ADyoRTABLE AOR brag 
Lappe eerpm me 
(per 


1272. SCREW TRAVERSING 
BALL BEARING, with balls returning 
‘through outside pasage. Grooves re 
essed in shalt, 


s373. SCREW TRAVERSING 
BALL BEARING. The alls returning 
by aside passage. all grooves elarged 
for fall serength of shat 





1214: HANGING SHAFT os ball bearings, 


1115 SUSPENDED SHAFT on bal bearings, 





6 ext ax racronr Armsnces 





7. CONICAL PIVOT BEARING and jas 
ag screw. 





1278. LUBRICATION OF A HANGING 
BEARING ty hydraulic presure. Ol is 
forced into the grooves of the beating through 
the sll oles and. dlacharges into the cop 
round the ouside. 


fy 


1a79. VERTICAL SHAFT STEP—Made 
adjutable by a movable bearing held by set 
seers in the foot block 


E 


alo, SHAFT STEP ADJUSTMENT for 
spindles of millstones, 


E 


1281, ADJUSTABLE STEP BEARING, 
with bard bronze bush and step. Amor: 
the through the fon base and a ey drawn 
sith a screw entnsion and ut are for vert 
eal adjustment, 


[ 


sae, COLLAR BEARING AND STEP 
for vertical shalt. The thrast sleeve of 
bronze le alt and should have a bey to pre 
went tation 











188s. OIL CIRCULATING STEP for a 
vertical shaft. The foot of the shalt has 2 
groove cut across ts centre. The castiron 
beating basa ole down the centre to meet a 
‘ron tle from the ol well, The Joint of the 
sleeve and sep is packed ll tight, oll being 
fed a the upper end of the sleeve. 


12%. LENTICULAR BEARING for « 
vertical shaft. Each section is Ibriated 
by the presure oll fed from beneath 
through the central hole. ‘The concave dics 
ae of hard bronze, and the convex dics of 
‘Seek The shaft terminates in ste oe, 
‘The casiron step ie chambered for wate 
relation. 


128s. SPHERICAL STEP BEARING —Two 
‘semispberes calling on 3 horzootal aba support 
1 verteal shaft having concave spherical ead. 
‘The semi spheres rll n opposite directions in i, 

















and by th crm irection of the bearing surfaces 
reserve a perfect contact. 


iN 1286. ANGLE COUPLING for shafts, The 


Jointed rod on one sft slides inthe beat crank 
ROL] cree te ther stat For small angles and ight 
a 


\ 
ras 


128). “OLDHAM COUPLING 














yo sat, FLEXIBLE LINK, 

SOUPLING.—The end of each 
Shalt i Sed with a fourarmed 
Tob. Aseres of leather links a 
inserted betwen the ana of one 
Ihob and hone of the other hub, 
sd secred with stud bolts 

‘990. Side view. 





tag: FLEXIBLE SHAFT COUPLING —A ball and socket 
shaft cos with lt inthe ball and a mortise in the socket at ight 
angie, fn which the right 
1] sled rou piece has a ee 
sliding motion. 
1g. The cross ley in 
perpectve atthe ight. 





ayy. ANGLE SHAFT COUPLING, 

“Robes” patent. The shaft heads 
‘are slot, is which cross bars 
te proted theends of the rom 
bars ae lao pivoted tothe arms 
ob the doxble yoke, giving a fee 
‘motion tothe driven shaft at any 
SSS ne on eee 





1294. UNIVERSAL JOINT, for 
stating. Ring ginal. 


tay. “HOOKES™ UNIVERSAL JOINT.— 
“Doe shaft end ie heyed ito «ball with trun. 
slong, which tara in a rng with trunnions at 
right angle withthe all rannons. The rng 
‘rannoas turn inthe outer shall to which the 
thar salts heyed. 


sau aso racror® arruusces 319 





1896, “GOUBET'S” UNIVERSAL 
‘SHAFT COUPLING.—A, A,shats; 
C, atrunaion ring rceaed in’ bal, 
1D. Rach shel alle, and tn el 
2 waiver joint for 45°. Both toe 
{ether equal © 90%, 





297. BALL SOCKET UNIVER: 
SAL JOINT—A ball with grooves 














yey. SIMPLE FRICTION PULLEY.—The 
seltacing latch arma act upon the palley vi In 
ne direction only. When shaft motion is evened, 
‘he pale fee. 


tyee FRICTION CLUTCH—A conical. 
grooved polley and catch rim. The cltch 
Sees the shaft and feather, and is cntclled 
by a lever and cartier inthe grooved hb. 





1ye6. CLUTCH AND GEAR—The 
dutch aides on the feathered shal, and 
‘sows the gear into motion bythe operation 
‘ofthe bellerank lever and runne, 





ger. CONE CLUTCH —Can be made at 
any angle greater than wil cause the dutch to 
wk 


sgo8. MULTIPLE PLATE FRICTION CLUTCH—Seven! 
aes icon oe ae Sted lowly on a trweleater wat 
{een which plates of wod or eter hard material sametine tel, 

‘ue. placed and 
Aeyed ina om 










ely on the 
eye, The coop 
Ting is keyed to 


Ste next shat i 
line. A fllower slave and springs compres the plates, pving «very 
large fictional surace, whichis relleved by drawing the lve back 
by a yoke lever 

1309. Section showing stops i outer case andes on shat, 


aga, FRICTION CLUTCH, 





= sen 4x0 racrorY arruasces 


gta, PIN CLUTCH—The pin plate 
fast on the shaft. The hole pute slides on a 
feather, and is operated bys ellerank Vierer 
faa ho se 


1315. FRICTION PIN. CLUTCH— 
‘A cr B maybe the driving shaft; is 0 
{ison band that sips to prevent soc. 
‘when the plas are thrown into contact 
vith 


1314 FRICTION CLUTCH. 
—The'two sections of the fretion 
fing are presed out by right and 
eft scems, operated by 2 sliding 
spook onthe abaft and the toggle 
Joint connections /, 7. 

131s. Longitedinal vecion. 


tgx6 FRICTION CLUTCH BEVEL 
GEAR—A Ais « driving shat extended 
through the gear bubs; gear ais fast on 
‘the shaft; gear # is loose onthe shaft with 
‘friction chic fed in pontion by a lever 
‘extension not shown. Clutch is tightened 
by the screw handle /; when the gear ¢ «10. 
tutes to dive gear A The pions are 
Pivot inthe plane of gear 


1317, SPRING FRICTION 
(CLUTCH —The lever hand, 
sccetrcj and link are eld in 
poston by the arm A. The 
Aprings keep the cones closed 
{or driving.” The throw ofthe 
‘andl orward in the dizetion 
of the artow pushes the Inner 
‘cove back and releases the 
ee 











seus ax PAcrORY arruasces a 





1318 DOUBLE TOGGLEJOINT 
FRICTION CLUTCH.—The move: 
meat of the grooved sleeve J opens or 
doses the grip A, upon the rien wheel 
‘The lever H hsows the toggelinks  F 
et ine forthe grip. 





1319. ADJUSTABLE FRICTION 
(CLUTCH, wih doublegep bearings. Ad. 
Josment tightness is made by locked set 
‘screws inthe arm of the allerank levers, 
‘The ja are beld open by a rng spring 
snning stud the catch 


120. DOUBLECONIC ROPE 
DRUM —Used on some forms of 
‘winding engines and a8 fase in 
1 inning ule 


spi VARIABLE SEED De 
rae Tentane cane 
eee ea 
ape pepe 
aorar a ea on 
L] ( ) ewers pivoted to nuts on a right and 





ent AND FACTORY APPEEANCER 





agen. EXPANDING PULLEY or wheel, 
‘The Him sections sevew into » central hah, 





ins tet. 


sg25. BELT HOLDER, * Wellington” 
model.” Does away with « lone pulley. The 
Delis ded on to set of rollers in » aed 
frame atthe side of the diving palley. Saves 
tine and avoids danger im psting on belt 





sgi8. DRILLING MACHINE CLAMP — 
‘Avbandy tool about «dil press. The shank a 
‘osbed lovely throug a hole i the dil-prese 
‘able unt the lever Bears the work, when 
‘urn on the setacrew makes tight grip. 


139: SCREW BENCH CLAMP, forcabint- 
maker 


nao AUTOMATIC BENCH CLAMP, 
for carpenters and cabinetmakers. Used fot 
Tolding work onthe Aut 


yg AUTOMATIC BENCH CLAMP 
ed by carpenters and cabinetmakers for 


1338. _WOOD- BENDING 
CLAMPS AND FORMERS — 
Suips ef wood are thoroughly 
steamed and bent while hot ove 
‘he formers and clamped. 

13928. Ofbet damp, 

#335. Taillclamp, 

1394 Bend clamp. 





36 ens, Ax yacroR® Armussces 





1335. BOILER TUBE EXPANDER—A 
series of sets srrounding a conical driving pin. 
‘*Promer™ percussion type A guard rng fies 
the proper position of the expanding grooves of 
the Sectional sets o match the tobe head 
1396, Longitedinal section, 


357. ROLLER TUBE 
EXPANDER —The rollers 


"The slighty tapered nande is pashed or driven within and beaingon 
the rollers and vevolved by a bar lathe mandril head, which revolves 
the role, rolling them over the interior surlace of the boiler tube. 
“Dudgeon” model. 


1398 REVOLVING TOOL HEAD, 
for Monitor lathe. 


1399. COLLAPSING TAP—The 
ook eaters CC, lide in the taper 
shank B, and are drawn up to thee fll 
diameter for cating by turing the shank 
handle in the inclined slot i the sel. 
sd the reverse mation of the handle 
{or collapsing ta tap. 
1342. Loagiodinal section, 


WABBLE SAW, for cutting dovetal and 
abet grown, 











tte racrone arn ” 


‘se. AUTOMATIC sca 
evitind Dit he oan 

aaucreaes 

Sas 

eee 

Sic tad 

Serica 

ucla 

secret 

irate 

€ avons 
Sowa 

Some 


revolves the cuter bell Adjastment i made by the net rings a the 
back ofthe die, A ieelar spring throws out the cater, Cro so: 
tion 

365: Prost view. 
1344 Loogitadinal secon. 
3545. Outside view, 


Paes, ail 
Hits es 

sa Sepa 

Sone 

eri 

yi 

: eK perk 
cylerhtes 

ee to 

et 


‘great varety of designs may be made with this imple chuck 
Front view. 

347 Side vew. 

1448. Bad view. 

1349. Not and screw, 


a 1350, COMPOUND LEVER SHEARS. 





a nu AxD vacroRY Arriuwces 





(ose 2 I stant 
ve discs just lapping, and revolving, Largely used 
(aya Benita 


1352: GIG SAW —The spring 2 gives teaslon to 
the saw running between guide frames, and opertag 
bby erank and connecting rod 


1353. BAND SAW, for sawing. metals 
“The frame and third whee are set backto give 
room for large plates. 





1354. BAND SAW.—Rectinear motion of 
saw blade from rotary motion of band pulleys 
‘eh a ing same for bevel work 
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1396 POWER STAMPING PRESS.—Driven 
from a pale with crank or cam shaft. A miss in 
pression is made by a stopcutch operated by a foot, 
tread. 


Cat 


1359- HAND DRILLING MACHINE, witt 
ever fod. 


ised 


agg. PORTABLE DRILL, rope trans 
tmision and fexible shaft. One continoous 
rope over driving ply, two double sheaves 
Anchored, and exible shaft pulley; allow 
lng the driving sheave of the feible shaft 
to be anchored in any postion, and for 
tightening the driving rope, 


1399. MULTIPLE, DRILLING MA- 
CHINE, for close driting or perforating 
Paies, Dri are operated clove together 
by converging mines 





fom 


1yéo. MULTIPLE DRIL- 
LING MACHINE. —For dri. 
{ng mamber of holes in Manges 
stone tine. The dill ebocks 
te adjsted ina spider for aay 
size circle and. connected tothe 
“riving bead with jointed ro 





1361, STAMP MILL CAM MOTION, —The 
4 evolution of two ot more cam wipers its the stamp 





7 1363. REVOLVING RAPIDBLOW HAM: 
MER—The centifugal action of the revolving 
‘arm throws the hammers outward 


t36q HELVE TRIP HAM: 
MER~An ancleat device yt in 
we. The teal stops the ation 
ofthe hammer by disengaging the 














1365. FRICTION DROP HAMMER—The ham 





ty68. TIRE SHRINKER—A tink 
chain around the tie terminates i fed 
Ihok, and the hook on a powerful lever 





at aut Ax FACTORY APNE 


136. COMBINED TIRE UPSETTING AND PUNCHING 
MACHINE. —The te is made fast by the cam jars and the mor. 
thle cam is et forward 
by the sector cam lever 
and pion. A punch i 
seached tothe movable 
joo with & punch die la 
the horn ofthe machine, 
1 that the same opers 
tion of upeetting a ie 
tmay be wed for punch 
tag ron. 
1370. Vertical section, 








i372, COMEINED PUNCH. 
AND SHEARS la ove frame and 
riven fom ove shat. Bach come 
trolled by a wend, 


1375. SUSPENDED SWING TREADLE 
—The foot takes « cirular motion no dead 





1375. CENTRIFUGAL SEPARATOR, for renoving ol from 
tron chip ad turnings. The ron pan A is fied fo 





0 et, AD FACTORY ArrKceS 





‘Operates the bellcrank sector, which Is quickly 
‘drama back by the weight W and plain C. 








1g8. BYE PASS COCK OR VALVE. 
To Aitow of small delivery when the 
large valve coved for elie of pres 
sae agait a age vale, 





1386. SIGHT-FEED LUBRICATOR—The 
amount of fed Se seen by the frequency of drops at 
the sight hol. Adjusted by a needlepoint valve with 











36 en sono PACTORE apresances 


13a. VERNIER CALL 
PER, with slow-moton stop 


tag EXPAN. 
SION BIT—The 
saring clip held by 
‘serew clamp the 
cater in poston 
to bore any size hole within ts limits of expansion 


1392, DOUBLE-ACTING 
See ection te 

Side spindle has 2 lefthand 
screw, the outside hollow spindle a righthand screw; and both with 
tuts that ean lock either Spindle by screwing t0 the thread on the 
lower end of each of either spindle, 


13g3- PUMP DRILL STOCK—A very 
ancient device, yet largely in te at thie date in 
the jenlry and ether lighe manuacturing esta 
lishments. ‘The heavy revelving dsc keeps up 
the momentum to revind the band upon the 
spindle in contrary dtetion foreach downstroke 
oh the bar. 


1394. RECIPRO- 
CATING DRILL. 
STOCK—Dy the 
double groove and 
follower, the dil turns the same way at each monement ofthe Hing 
and follower 





1395 COMPOUND LEVER CUTTING 
PLIERS. in which the toggle int principe ia 
sed to give the greatest power atthe closure 
ob the jaws, 


det A FACTORY APPLIANCE. 3 





596, BALL SOCKET, used on wrveor's 
companies, The gland is tightened with 
‘oumternank screws 





soy. RALL SOCKET, with « screw 








398 SCREW THREADS —Stundard 
Y thread, sharp at topand botom. Depth 
‘equals 0 ofthe pitch. Angle 60°. 




















wore rane fF 

1400. SCREW THREADS, “ Whit, 
‘worth thvead. Rounded top and bot- 
tom. Depth equals 7s of the pitch, 
Angle s5* 














tot, SCREW THREADS, Trape 
soil iva. Ange yoface,4$* back 
Deh equals 05 of the pac 








‘Angle of side, 183" 
you CONTINUAL BARREL ELEVATOR, 
“Sprocket whetls and link chains wid 
A ‘carved arms bold the barrels. 


os. TELESCOPIC HYDRAULIC ELEVATOR, 
—The several piston cylinders take « proportional lit by 
‘heir dferential areas and balanced preasae areas in each 





406. TRAVELLER HOIST, show. 
{ng the principies of the balanced coun: 
ter pull andthe tavere tackle. 





seus Axo racroR® sPruusces 30 





yoy TRAVELLING CRANE, 
fo shop and foundry 
Hwork. May be oper 
sted by ope transmis 
lon, «ong sha, oF 
tectne motor 
sof. LAR TRAVELLING TRAMWAY, a 
‘xsl made sbop device. The I bat lis sidewie bated 
to brackets from the ceiling. The double trolley cam 
ot ren of, 


t4eo: SWING BRACKET CRANE, with 
‘role. 


gio. ADJUSTABLE UNIVERSAL SHEAVE. 
1 can beset in any desired diection and canted 
by the doubienive! foot 


1411. “HARRINGTON” CHAIN HOIST—A 
‘worm gear operates 4 double-chain sprocket, with 
chains Joke 4 hook, 


1412." YALE" DUPLEX HOIST.—A worm 
F meshed in» gear on the same shalt with the 
Doitingchain sprocket A, Handchain sprocket 
con worm shaft By Cs fection plug which 

> hetds the worm from ranting back. For valk 

F—rening dows, the plug may be reversed, present 
lng a smaller friction srace tothe worm shalt, 
‘A pla bos he pg fom turing, 








no 





iy. SAFETY TACKLE —The horiaootal fume 
is pivoted in the hook block having a fricton sboulder. 
‘A lanyard from the ee of the horsostal frame releases 
the gp. 


141g. DIFFERENTIAL CHAIN-PULLEY 
BLOCK —The chain sprockets, ove on each side of 
the gear drum, rn in diferent directions, allowing the 
surplas chain to hang between the deft china An 
centric on the handwheel shaft rolls a lowe pinion 
round the dics, causing them to move in opposite 
icectins bythe diferental sumber of teeth on each 
side ofthe pinion. 


141g: DOUBLE SCREWGEAR HOIST.—A 
‘ightandiet screw trea the chain sprockets in mesh 
sth the Miting chain. "Box & Ca” model, 


1436. TAPER TUBE ROLLS. —The grooves 
acefurnedias a taper screw. One rola righthand, 
the other leftard to match Mach care and 
‘management are voqeied in taper tbe-lling, 


sou 4x0 PacroR® ayruusces ae 


1497, “YALE-WESTON " DIFFERENTIAL GEAR HOIST. 


‘<The hand-chain 
sprochetshattrnsloose 

sleeve which eatie 

thehols-chainsprocke, 

‘A small pinion on the 

righthand end of the 

‘centalhattrives thee 

spur gearapinionedon« 

irclar movable frame 


tached tothe chain aprochets. To each of the thee spur gears are 
fed pinion, which meshes nan internal tooth geat fed inthe case, 


48 Section, showing ge. 





tai. TUBEROLLING MA- 
(CHINE —The fst eller turns the 

J] stip of metal to a able. The 
pair of veri rolls dose up the 
fe, 






wo. SEAMLESS TUBE MAK- 
ING.— Rolling solid bar between 2 
pale of angulsrared disc rollers opens 
‘avi within the bar which i farther 
expanded by asecood pir of disrollers, 
‘The rllng ofthe tbe between the discs 
psbes the tabular bar over revolving 
Sonia! mandril 





motions, Hooks and 
‘yenand any special 
shapes of wirewor, 
can be made on 
these machines, 
428, Samp of 
wice bending. 








Yellcrank arm 2 is made adjustable in the vertical 
shaft, snd i pivoted fora free mation in the grind 
Ing cup 4 © give a variety of mations to the up 
cover the lena; ot the operation may be reversed 
tnd the lena given a cesar motion fa the cup. 


1497, GRINDING 
MILL in. section, show 
ng the balancing of the 
pper stone and adjust 
saeat of step, andthe com 





sous a ractony arruancen as 





14:8 “BOGARDUS” MILL— 
Grooved steel discs running eosen- 
trie to cach other, Largely used 
for grioding paints and. drugs, 
1429. Plan showing grooves 





1430. CIRCULATING SCREW PRO- 
ER AND MIXING TANK—Is 





us. DOUBLE 

(CYLINDER PLANER, 

for lumber. Takes 

P) soieh and fishing cat 

BOY once passing the lm 
= ber through the rail, 






1432, DOUBLE TOGGLE] OI NT 
SCREW PRESS with steam-beated plat- 
ens for vulcanizing rubber or embossing by 
heat and preasore 


1433. STEAM COTTON PRESS, fot 
eptesing and condensing baled cotton 
‘The geared sectors, driven bythe double 
‘ack piston rod and piston, increase the 
pressure immensely at the latter part of 
the stroke by the togele-joint action of 
the connecting rods a they approach the 
rial bearing ofthe sectors. 





£ 


1434 TOGGLE-BAR PRESS.—The rote 
tion of the dsc a by the lever handle brings 
the toggle bars toa vertical position, with ir 
ceasing peraure open the platen. ‘The tog 
te bars have spherical ends fit to spherical 
ups in the top and botiom dies. 


(bel 


1435. SECTOR PRESS.—The sectors roled 
up bp the crank aed ploion, deving the platen 
‘Up with increased force until the connecting rod 
reaches is vertial prion. Much used on cot- 
ton premes 


il 


1436. BARK OR COB MILL—Atbarbed 
snd coregated cone revolving within 2 
‘spider and counter cove, with barbed cones 
ted coeragaions, 


| 


A 8 1437. DRAWING AND THROSTLE TWISTING 


ROLLS AND BOBBIN WINDER.—The (rot rolls un 
faster than the feed rolls, and draw the fbre. The 
throne tists the tvead which ls drawn tightly pon the 


‘spook that rons lose on the spindle, and is held by a 
{tetion spring to ge i the winding tension. 


1438. COP WINDER.—The cop tube on the 
pole revlven. The arm ith an eye eatlen 
{the thread forward and backward on the cop. 





ut Ax racrvRY anruasces 34s 


the bobbin is moved up and down the spindle for even 
winding. Theead passes hough the hollow spindle 


A 1439. BOBBIN WINDEA—The fer revolves, while 
+ down the arm and through the eye ofthe Ayer am, 


CLOTH DRESSER. —The central 





1442 KNITTING MACHINE, suto- 
smatc i> knit, * Heginbotham” model 
‘Vertical nedies and two bobbing. 





142, KNITTING MACHINE, 
Seamless knlter, “Delis & 
Weinaomayer® model Vert 
cal needs 








us ext AND ractonY APrLLANCES, 








a 










is s44s. KNITTING MACHINE 
itinerant, *Iep 


SO 
aa | 
‘roth mal for we gee 


A | 
l 











14ige._ TRAVELING 
DERRICK.—Double trol 
Jeys and lever beam puting 
270 gun on an armor 
clad war vessel 


1443. MODERN COT- 
TON GIN— 
, asst of saws 
E, saw grate between 
‘ach saw to hold 
ack the seed 
‘A, feeder trough and 


hopper. 

Jvcylinder brash strip- 
pang the cotton Bre 
from the saw, 

F, adjusting lever. 

K, sliding mote bourd, 





ers, AxD wAcToRY APPELANCES, “ 


144se. SPOOL WIND- 
ING MACHINE—A 
worm screw B and gear 
tives a set of cams Kon 
‘rots shaft and oailtes 
‘lever and thread guide to 
‘and fro. The spool spindle 
“riven by friction gea from 
the shaft B. 





ta43d. CONICAL ROLLER 
‘THRUST BEARING—The conical 
rollers are held ia ring traveller, n> 
fide snd ouside, which are connected 
togetber berween the rollers. 

“The conical née meet atthe center 
of the shaft. 


tage. STEAM. VULCANIZER 
for repaing bicycle tres —Two steam 
slabs and tightening screw set on a 
‘smal boiler heated by a lamp or torch; 
‘eam pressure should be 7§ Ibe per 
‘are ich. Small lamps and screws 
fate attached f0 the top steam box for 
vleanizing other articles, The lower 
‘ection i the bier the lamp of bara 
ris et Beneath it and not shown in 





“ eres, AND FACTORY APPLEANCRE 


tuss/. STEAM VUL- 
CANIZER for repairing 
Beye tires and bands — 
‘The cast irom bed pice is 
tallow to hold sufiient 
water for making steam, 
which should be at 75 
founds pressure. Come 
Pression ‘is made by the 
lever and weight for both 
tires and bands. A gas ot 
igtoline torch for heating. 


44s. RIGHT ANGLE SHAFT 
TTRANSMISSION—A bell crank 
sliding on a cross bar is pivoted at its 
fends to the crank pins of shafs at 
fight angles. The crank pins have 
sliding sleeves pivoted tothe bell 
crank arms. The movement is n= 
closed in an oiltight case to which 

the sliding bar is Sxed, Horizontal section and plan. 








1443h. TAKE-UP AND LET-OFF MOTION FOR LOOMS. 

The detailed parts are: 
Takep roller I, lof rol- 
ler Ka pawl U pivoted to 
the vibrating lever V operated 
bby the shutlcboard "frame 
G, H, and moving the ratchet. 
‘T, bevel gear S, S, shaft P, 
worm gear RR, and gear 
connection t0 move the rollers 
1K. E, warp with constant 
feed from spools C on the 
creel BL The fncined worm 
gear is made adjustable by 
‘the sliding boxes O, C, shown, 
4 detail nthe upper lettchand. 








Section XVI. 


CONSTRUCTION AND DEVICES. 


axing, Teron, Stew anw Pa Petone, Tact Moons, ux Darra, 
‘enone Cans, Srove Guy, Deances, Cowveraa, Tata Sse 
‘q Roor ax Duooe Taowms, Souamnon Renew. 


1444 POST AUGER—Oten made with » 
single tar tothe blade, Used alo for prospect: 
ing for foundations. 


445. PUG MILL, wth pial worm ina conical 
shell for mixing mova, concrete, or other materia 


1446. CONICAL PUG MILL for mixing clays, 
morta, concrete, and eter material 


448. CONCRETE MIXER—A rectan- 
(ela box of ion reves om trunnions at 
‘ppnite comers. A hopper fr charging 
and a dumping car to resie the mixed 








Charge at an clevaion. The principle of the 
"Bade" ejects discharging and from the caissons 
of the Se Louis Bridge. 





14st: TOGGLE STUMP PULLER, 
—Byullng up the tro toggle levers, the 
‘hain und Ink lip down a notch inthe 
‘daw bar when the double tackle draws 
the levers down. Also for draming ples 
‘and sheet ling 


consrnvcniow AxD DEVIC, 3st 


CIM a. cnr. aso versa 


‘TURNBUCKLE, deve and yoke pat- 


<a e 
=? acai 


1454 SLIP HOOK, for op weights and 
temporary pile hammer 








1457 RELEASING GRIP of « pledtiving ma 
chine. The bow ends ofthe grip are compressed when 
they reach the set Bin the fume and cat ff the ram 
‘W. The spings between the bowed handles of the 
Bip cone the Jaws to pick up the arn. 


3s ‘conrravcrion AND DEFICR, 





14s8. AUTOMATIC DISENGAGING GRIP for # 
(CED) pedir, The ars of the grip jews are collapsed by 
TE cons wits the inclined chocks above. 


14g SWIVELLING DUMPING 
CAR By turing the box and its 
feame, whichis pivoted on the truck, 
the loud can be dumped in any dee: 


see, Suan 30 
ents 
ee 
sceeiee 
2 

A aieaars see pa aoe 
paella bara he 
foment pg 

ae ees ares tee 
Ne 
= 








conrravcrion Axo DICE, 353 









14és. PNEUMATIC DUMPING CAR—A 
senall compress, operated from the aue, paps 
sir into a receiver under the platform. An ox 

luting jinder, with direct connection 
withthe bottom of the ea, lifts 40 the 


1464. LEWIS WEDGE, for ling tone. A 
‘ental taper wedge, with eye and ring a the 
small cod. A taper wedge is inserted na 10 
verse potion on each side of the doubletaper 
“wedge, thatthe ouside of the combination is 
parallel inthe hole in the stone, A pall on the 
‘entre wedge pashes the outer wedges against the 
‘side of the hole with force sutiient to it the tone by the fiction of 


1465. STONEGRINDING AND POLISH 
ING MACHINE. The lap for grinding is 
‘of cast fon in a concentie series of ring 
‘hough which sand and water is fed. The 
tod connecting the lp with the driving shalt 
‘has a universal joint a each end and a swivel 
‘handle for guiding the Isp. The upper salt 
balanced, feathered, and moves freely 
rough the gear bub. 





1466 FOURGUY MAST DERRICK 
" pole or ea. 





1468. SWING-DERRICK CRANE, 
with fined guys and hand gest. 


146. PORTABLE STEAM. DERRICK, 
on Swiveled plattorm, balanced by ble 


1470, SWING-BOOM CRANE, with 
ravelling truck and wolley WM Boom re 
volving 8 radial roles 


1. CABLE HOIST AND CON. 
VEVER, for excavating, canals and 
‘ueoches| The upper line & the cable, 
‘middle line th traveller, and lowe lines 
‘operate the damping device 











1474 TIMBER SPLICING, 
The lap splice with ron 
eps and bat, 


see 
a Sema 
Aa E= 


1476 TIMBER SPLICING—A 
scart and but Joint with one fh plate, 
ated, 


1477. TIMBER SPLICING —The scart 
sod butt pice with iron fh plats, belted. 


147% TIMBER SPLICING—A lep 
sod scart but jot, keyed with oak and 
locked with anchor th plate and bok 

















- 479. TIMBER SPLICING, 
— Bat joint with inber fish plate, 
eyed and bated, 





148o, TIMBER SPLICING. 
“ut joint with double 
timer ah pts, bolted. 


148i, TIMBER SPLICING — 
Compression beams buted and bald 
by a fh plate and belts. 


‘48s, TIMBER CHORDS AND ARCHES 
[a 
abate 
say TRUSS ROOF. 
Seem 
1 pip ates 
(omnis. 


ing post 


'48¢ QUEEN POST ROOF TRUSS. 
1th Beam ge, queen posts 
4.4, braces; 4 treat eam 
Srrising pce; 6.6, pir 
cin res Acted beams em sing bY spre 


espa 
foncnae ji 


conrravcrion Ano naTiCES ss 


pcx sunas cave 
ee Serres 


spans, 301040 feet 


aor 
for 50 to 70 feet span, 
RE 


feet sp, 

4%. BRIDGE TRUSS. — 
oclined strat and te rod foreach 
aneLwith sf compression oper 
Chord. Vertical members arte 
rede 


yo. BRIDGE TRUSS— 
Vertical sets except in end 
panels, which have vertical te 
{Yoda Indlined end srt and 
iageeal te ods 


149% ARCHED DECK TRUSS 
[BRIDGE —The arch takes the press: 
we and gives tension to the chord, 
Seras and tie rods give stability to 
he wert 


eee 

AU" = 
tee 
oes 
auanapes 
rela 


4p. Inclined posts und 
eral te rod Baltimore 
model 








DTA witty to 











1495 ARCH TRUSS BRIDGE —The entre load isnot sup 


‘ported bythe wood ot ion arch 

‘lone. The tras bracing is made 

to equalize the load by sien: 

lng the arch aad s0 to throw 

y. compresion strain upon the 
‘chord, whichis thickened i the middie 

14 BRIDGE. TRUSSES,— 


Poa 





1g00, Modieation of 
the" Whipple” and“ Post™ 
stems "The * Warren” 
edge. 
1401. The Fink" sytem, 
A riley deck beige 
Nolower chord. 

$08. The "Boman * 
sytem. A girder snpene 
Sioa. The top girder car 
ies the compression load 
soe t suspension, 





1503. SWING BRIDGE, 
Whipple” syste. 


1504. SWING BRIDGE, 
Pou” system, 





10g CANTILEVER BRIDGE—The ends being anor 
Satan i ter puns cn he pn Tia cot shore the pple 
Canto creo. 


1506, SUSPENSION BRIDGES 
The old railway bridge at 
Nuagara Hight hundred snd 
twenty.one fet span. 


ser, A fourspan suspen: 


Paty rsag 
a a eT 


—2—- 


1508. SUSPENSION BRIDGE —The Cincinatl beldge 
‘Rosbling" system. ‘Ten hundred and tftyaeven feet betwen ples. 





$09. SUSPENSION BRIDGE —Niagar wpperbeidge, “Roeb- 
lag” ester. Twrsve hundred and fy feet between piers 


so ‘commaveriow AXP DENIC, 





asia, SUSPENSION BRIDGE —The New York 
snd Brooklyn bridge, * Roebling” sytem. Centre span, 
"boo feet; land spans, each 920 feet; Brooklyn approach, 
998 feet; New York approach, 1560 feet; total length 
‘ear to cath 6,16 fet; width 85 feet; clearance above 
high wate, 135 feet; height of towers above high wate, 
a7a feet; number of cables, 4; diameter of cables, 15, 
Inches; length of single wires, 9.579 fet; total length of 
wires in four cables, 14361 miles: number of wires 
‘ach cable, 5.296; strength of each cable, 12,200 net 
tons} cost of hedge, exclave of land, $200,000; total 
‘ont, $15.552878. Commenced 1870; thirteen years ia 








tsioe, MELAN BRIDGE —A series of arched ste! 
Teams, led in with Portland cement concrete. Ends 
of beams resting against thrast plates 





‘ast, STEEL ARCHED CONCRETE BRIDGE, Thatcher 
via tine comer rib ‘of tea fe enor bye bre 


on the inner and outer edge ofthe concrete rib. 


sion. EXPANSION OR AN- 


CHOR BOLT—A wedge mut and 
split sleeve pattern. 

1s10b. EXPANSION OR AN- 
CHOR BOLT —A conical nut and 
split sleeve. 


istoe. ROLLING LIFT BRIDGE.—Are neatly balanced in 
‘operation with many advantages in utilising the entire width of 
Channel and dock space. 


Chicago Type. 





we conmrarcrion AND DENCE 


510g. LOG SAWING MACHINE —The lever being prop: 


DRIVER—A pile with a groove 
fn its side in which a pipe is laid 
to the botam of the pile, loosely 
lipped in place to enable its wich- 
drawal after the pile is at A 
strong stream of water from a 
‘amp excavates a passage for the 
ple to the required depth. No 
hammer is needed; only a steady 
pressure. 


310 LUMBER STACKER — 
‘A machine has been invented con- 
sisting of conveyor tel which 
Tits the planks one by one. The 
machine comprises a tkid formed 
‘of a pair of arms, one of which 
bears aguinst the stack already 
piled, while the other lies adjacent 
to the conveyor belt and forms a 
gold against which the planks a 
supported while being lifted. The 

is adjustable to any desired angle 








Section XVII. 


DRAUGHTING DEVICES. 
Paaasexs Rowan, Conve Dutomuarons Tanne, HLAMooRArn 
"asronary 


1518. PROPORTIONAL COMPASSES for re 
ducing the scale of drawings. 


sre, ROLLER PARALLEL RULER 

[et tenet 
ce an wer, project sigh bow he anda 
oof te ir 





1513: PARALLEL RULER, formed of 
‘two bars pivoted to two places of metal of 
‘exactly equal lengths beeen pivot centres 
‘and at equal distances onthe bars 


1514 SLOTTED PARALLEL RULER 


(hat traverses inline A, rom bara movable 
ona central pivot; each har belng pivoted at 
‘one end to the ruler barn the other ends 


sling in slots in the bars 





is. THREE PART PARALLEL 








is central part 80 atin bending is outer 

‘edge wil take the form of a circular are. Dy. 
damping the ends ofthe sping to the ba, the screw will bend the 
‘ptng tothe dsived cure. 


1517. FLEXIBLE CURVE SCRIBER— 
A spring of any stable material may be fed 
na raer and drawn by a string to the desired 
carve. There are many forms ofthis device 
‘such a the sing fastened to both ends ofthe 
‘peng and flexible robber stripe with heavy 
‘rights Bold ito any form of curve dered. 


1518, HELICOGRAPH—The traversing 
ofthe disc by moving the screw arm around 
‘Sand centre deserves « helical carve. 
1 GREAT CURVE DELINEA- 
‘TOR —Thinedged 


ins of diferent 
fapeters ae attached 


mec 

fe Sena 
ee evn 
pepe fame tocleeed age egtens 


ofthe wheels apart. Cis loose sleeve to roll the tod freely, D it 
tn effet rom the inside rod to allow the pencl to preston the pape. 








passing Feces 365 





152. CYCLOGRAPH, for drawing circa 
lar area with an inaccessible centre. Three 
senight res camped together so that when 
the outer edge ofthe rule ae again the pint 
1,C, representing the chord of the ac, the pel at A wil be a the 
vertex ofthe versed sine of the ac, when by moving the rules agaist 
{he pina the pencil wil describe w circular ate 





ssa, TRAMMEL FOR DRAWING ELLIPSES, 

Grooves a right angles direct two studs on 2 

ar forthe elipeical motion of the pene. 
‘led an elipsograph. 


1525. ELLIPSOGRAPH.— A ina fred 
centre: B, traversed ina straight line will 
sake the penclat Ctrace an elliptical curve. 





‘wth a pin. A stmightedge may be fined just 
beyond the apex and tavened bya square. A 
looped string on the pin with the other end fate 
sin nee gees 

allow a pencil polnt to rest in the bight 
the wing he Spex ef he arse, when the square on 
‘the axa line, wil describe an are of « parabola by moving the pencil 
against the square 





cy __ 1525. GEARED ELLIPSOGRAPH—A spur 
chmipmalps. 0 Ain fred to the pedestal. Anarm carrying 
poe smite eB nd pr Cet the da 

ter of the fsed gear. The pencil arm makes 
two revolutions to one revotion of the arm. 
"The datnce A’ equals the diference betwen the major and minor 
ses ofthe lips. 


6 pexvowTNS BETICER 





1596. HYPERBOLA SCRIBER—The 
foci ot the opposite hyperbaas may be drawn 
nthe longitudinal ani and pins st therein. 
‘A maigh edge moving on focal point of the 
‘opponite hyperbola, and a looped string onthe 
pl of the required arc, with the ther end 
tached at the end of the straightedge, with 
‘oough sag 1 allow the pencil wo touch the 
apex ofthe curve, wil, on moving the pencl a the bight ofthe string 
and close tothe ral, describe an are of byperbla. 





1827. GEARED ELLIPSOGRAPH—The arm and horizontal 
shat slide through the eae and second bevel gear. ‘The bevel geat 
‘A's Saed to the standard. 








pesvourma sence cal 





iso PERSPECTIVE CENTRO. 
LLINEAD.—The edges of legs on the sides «, 
‘and ¢ mast be ia line with ther common 
‘= xs, with clamp screws to hold the movable 
legs in thir set positon. The directing pias and ¢ should 
‘be et on the radial Hines ofthe Back pot he perspective, 
‘when the log leg willbe radia from that pat inal directions 






\a 
Ms 


1591. SPHEROMETER—Formeas- 
ring the curves of spherical wuraces or 
of templates of lenses by means of & 
_raosted follower tthe centre beemeen 
‘wo bearings. The sale and nonins ae 
‘computed forthe versed ine of fined 





1sgtb. ELLIPSOGRAPH—A air 
(of dividers with points perforated like 








1s3te, OMNI-TELEMETER.— 





sgt. SECTION LINERS—An 
open triangle with a stop slide pivoted 
to links with the spacing adjusted by 
1 op pia and cam sector. 


ssid, EIDOGRAPH— 
‘An instrament of precision 


fn reproducing drawings, 
reduced or enlarged. Sim- 
‘ukancous motions ae trans 
mitted from the tracer t0 
the pencil through the mo- 


tien of pulleys on the cen- 
teal beam operated by a 
steel band, 


paacoNTDNG BeviCE, % 


15314 TRACING BAR, 
—The yoke-shaped needle 
tar has tracing. points in 
ine with the gimbal ring 
‘bearing. The points may be 


1932f. REFLECTING DRAW- 
ING BOARD—A vertical plate of 
slats in frame ona drawing boord. 
‘The picture on onesie and a pain 
sheet of paper on the other side of 
= the glast. On looking into the 
lass on one side the picture is 
plainly projected on the other, and 
‘an be realy traced with a pencil. 


1s3tg. SELF REGIS- 
‘TERING BAROMETER— 
Four anercid disks are con- 
‘ected in series and in contact 
swith the lever R and linked to 
the index lever T, ite end 
Ihalding pene that_marke 
the variation of pressure on 
‘riven by a clock, 











1s3th DOTTING INSTRU- 





Section XVIII. 


MISCELLANEOUS DEVICES. 


‘avout Yowns, Suaur Siaaas, Movasmorrs sx Devin, Huarsrou 
‘Cuan, Sevise, Tre Warevo, ano Paina Maca, Rl 
‘er Devens Tavexs, Buucey Tonsrania, Loco: 
‘rm, Oat, Gas Fonsacm, Acree Ge 
‘aaron, Gascise Maree Law, 
Panne, Bre 


1gq2, HUMAN TREADMILL —Stil wed 
fn Exner countries for raising water. 


1534 HORSEPOWER MACHINE—An endless chain and 

rollers, with slat 
ted platform, roll 
covet a. sprocket: 
shel devingsbaft 
‘The walking plat 
fom iselevated to 
a0 angle of about 











1539. MACHINE 
SHEEP SHEARS, 
—The lange gear is 
riven by the hand 
ona crank, not 
shows, or by 4 lea 
We shaft from another source of power. A revaving serrated 
‘Sade with guard finger pate, 











——— a 





tsy “ALMOND'S* 
FLEXIBLE METALLIC 
TUBE—A col of round wie, 
open wound, with a coll of 
‘Mangler wire wound tightly 
cover i. Bending of the col 
{he allows the triangular boo 
tons to draw in on the outide ofthe bend and to push out on the 
‘aside, ping the point of contact tight. 





541. EVO- 


TE 


the modern wood screw. “American Screw 3 
Mena 


1542: ARTIFICIAL LEG AND FOOT—M 
Ingenious combinations of movements are made in 
prodacing artical limbs, not easy explained with 
Sota made 


154s, MEAN TIME, SUNDIAL—The 
ag the ee made to Jt cover the 
‘entire range of the sun's altitude at the dis 
face of oe xale on the hour ile Tu 
shape and size tobe proportionate to the sun's 
‘quion of tne ot marind on th ale 
‘hen the sun fast he reading sad 00 
‘the left-hand side of the shadow, and when 
slow on the right side. 


am esceLaanoes DENCE 





1544. DOOR PUSH CHECK —The spring cote the 

doo. Te piston inthe elinder basa vale to allow quick 
Inlet of aie when opening & door, and a 
small bole adjatable atthe botom ofthe 
cinder for slowly discharging the a. 


1545: FOLDING LADDER —The rounds are 
pivoted tothe side pleces, which are recessed to 
UF close the rounds when the adder is hat. 





1546. SIMPLE COMBINATION LOCK. 
A number of dacs arranged on a spindle 
‘avng a feather hey. The discs are notched 
to match the notches in the ey so that they 
‘redily turn to beset to the register number 9 

ES. lease the spine. 














lato a elindscal tall. 





1s¢8. DOUBLE SPHERICAL SOCKET, 
‘sed monty on surveying instruments. The 
tecket Is clamped by drawing the plates to- 
[ether with dhumbacrew 


1549. DISC SLICER, with hopper, for cutting 
ots te. Fach lt ln the dic has kif lightly 
prokcting. 










B) 1550. MICROMETER SCREW ADJUSTMENT — 

“The tangent arm is made fast ot loos onthe shaft by 
the spring clip and screw. Used mostly on head: 
Ites and tran Instruments, 








15s BELL CLAPPER MOVEMENT.— 
ng in urge bell, 


saa oar 






1855. PIANO KEY AND ACTION — 
"A study of complet movement. 


1596 LAPIDARY OR LITHOLOGICAL 
LATHE fr amatenr work A vertical spindle 
‘with disc lap of lead, driven bya bevel gear and 
‘Cranks, through a pesca shaft pulley and bel 
‘Asplting dac and spindle are also diven fom 
‘he main pale. 

1557. WIREDRAWING MACHINE, 


the ee, 
. 2 dew plate, 
‘power drum, operated by get 
‘beneath the bench When the wire 
1 all wound on the drum it 
caunged to the rel and drawn in 


revere direction, 


1598 WIRECOVERING MACHINE. 


The wise is passed though a hollow re 
‘volving spindle, having a small longit- 
inal motion from a vibrating cam to lap 
‘he threads. The faceplate revolving with 
(he spin carries two Or more spools «6 
vwith guide eyes, df vibrating, with 
sriede 
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155 STIRRING MACHINE, for 
gain mash or other material in water, 
‘One arm caries a vertical act of arm 


1560, SECTOR WHEEL BALING PRESS.—The large sectors 
‘re operated by the log that and worm gear. The double tgzle 
fointsand small sector gears extend the toggle bare with increasing 
power 


1561. WOOD COMPRESSION 
‘CARVING MACHINE—The eared 
‘patterns ae ron rings placed on a ob 
low ison tinder which is bested by 
steam throwgh the trunsion. The wood 
fe seamed and passes under the llr 
sith great pressre. 


1962, BELT:DRIVEN ELEVATOR —Worm gear and friction 

‘top. The bet shied 
‘bya cam driven bythe ink 
ui rom the drum halt. 
"The end ofthe dram shaft 
Ihasascrew with woclamp 
‘nts oe on each sie of 
the chain whet, the bub 
‘of which acts at ut 19 
cary the wheel gaint the 
damp nut when itrevelves 
ed throws over the cam 
shipper. 





8 sascmasnoes pence, 





1s63. SAFETY CATCH FOR ELEVATORS—The eccentric 
‘ctor levers are connected at thir pivots to fiction slides behind 
the guide rls by links. The 

. foot slides are ratchet barton 

“ the face of the guide rile 

‘The balance weight intense 

the action of the grips when 

le the rope breaks Springs ae 

sso wed nstead ofthe balance 


leh. 
1564. Shows the gripclosed, 


1365. ELEVATOR SAFETY GEAR, 
—When the cage is ited the pioted arm 
‘ills the pant clear of the rack. A break. 
age of the rope lets go the pawl arm, and 

oe ‘he spring throws the pul into the rack. 


1566, SAFETY CATCH FOR ELEVATORS—A lever pont 

pivoted to each side of the elevator cage i hepe clear from the rack 
des by the upward pull of 
‘he cable. When the cable 
breaks or gives way, the bal 
s2ce weight ora spring into 
‘ies the action ofthe pals 
fi cloning with the rack guide 
nl, 


abr, Normal prion of 
one 


1s68. SWING DERRICK, wth feed boom, 
‘Sten boss. 


oe 319 


1969. PACKAGE ELEVATOR, for coo 

tingous service wp or down wihowt reverting, 

May be arranged for seldumping both way 
: i 





3570 POST CRANE—Driven 
raale Ht under the platform. 
sings on the post. The rope is 
{he below post 


# 
is 


157 WHARF CRANE, with 
teussed arch Jb. Pioted to thm 
any direction. Power shat tors in 
craze pinot 
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ff) *51* AUTOMATIC BALANCE CRANE, 

_—The rocking base shits the entre of gravity 
‘toad aod Balance weight The crane and 
ss ors revolve ca radial rollers. 


73. SEWINGMACHINE, 


atheros 
ap 
astesaays 


etch cam de 








1574 SEWING: MACHINE, 
FEED. BAR, « Wheder & Wik 
sen” model, The toothed feed: 
tack 26 i fed the frame 7, 
sch i lite, moved forward, 

and dropped by the cam 39, and is drawn back By the spring 38. 

‘The cam sop 27 regulates the length ofthe ttc, 





1515. SEWINGMACHINE 


HOOK AND BOBBIN, 

Y Wheeler & Wilton model 
A, the book; C, bobbin D, 
ccse; R,apindle and cami 
book, 


- 1576, HOOK OF THE 

ke WILSON" SEWING MACHINE. —The 
Dok fs rotated by the shat, catches the 
eal loop, and erie the thread around a 
die bobbin. 











rsh. 
PRINTING PRESS—A type of 
‘the we of cams, levers, shalt, 
esrng, etc, in combination wih 
rotary and retinear motion, 
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1582, TYPEWRITING 
MACHINE, “Sith” Premier 
model Hightyour characters, 


1583. ‘TYPEWRITING 
MACHINE, “Remington” 
smodel Eightpfour charac 


138 “GORDON” PRINTING 
PRESS.—Siogle elder, for bil and 
eter pese-work, 





198s. RACK AND PAWL whee! Wingack, 
Lower peel i operated by a lever or eras. 





cetiannos perices ata 





1586, RALLBEARING SCREW JACK — 
‘The balls run in grooves between the beating 
Plates 


1g), HYDRAULIC TRANSFER 
JACK —For ling cas or transfering 
‘over temporary ras. The extension of 
(he track ale allows for adjustment 10 
ny guage ralread, 









as88. RAILCUTTING SAW—The saw is 
riven by a trundle pision meshing inthe teeth 
of the saw and geared wp t the crank The 
‘aw is fed by 2 screw moving the gear fine 
‘down on the al. 


198. PROUTY-NOBLE AUTO. 
MATIC, OR SELF- WINDING 
BRAKE —Thecentral chal spol 3 
rumaloons onthe car ani and between 
to friction flanges, one of which is 
{ast tothe ane andthe other slides 
fon a fether, The contact of the 
brake spool 4 with the outside cones of the 

‘causes the chain spoolto wind up the brake 








tga, STREET-CAR SAND BOX 
The operation of the lever, pawl, and 
chet wheel turns the twisted carte and 
‘th same time revolves the toothed eed 
whee, 


tsi FRICTION BRAKE for 
VA) sretenieay ca later washer 
/\)\\ betwen the Ange of the brake yoo 
od aul Auoge is the fon sr 
face. The apt is eld by «short 
tind of the chin eer say. ‘The 
Exgealy eat seve i oogted by 
4 pl onthe connecting rods, which 
‘empress te fron nrace 





992, CAR TRUCK 
fo sect always. Sub- 
fame and compound 
system of eprngs, 





ss9p: STREET-CAR TRUCK 
‘with spring fame and brake 





1594 CAR TRUCK 
for street alway. Pecke 
‘him "mode. Compound 
sytem of sping. 





1595. TROLLEY CAR TRUCK — 
"The larger whee is geared to the 
motor, ‘The small wheel i the 
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1996, FREIGHT-CAR TRUCK, 
forward half, with brake, bea, 





597- CABLE RATLWAY GRIP— 
Pricton sheaves are drawn ighty ca the 
‘able by vertical bar in the eae plate, 
Friction is increaned by frther tightening 
‘he grip wheel 

1598 Showing wheel connection with 
ie 


2599. CABLE GRIP FOR 
STREET RAILWAYS, 
‘grip Jus and Blocks; «, 
palhap to throw the cable out 
of the jms 4, 4, fame 
Bates: grip plate connected 
to and operated bythe bell 

adhe ck levers 55 Lf, pulhap 
attached to frame and die 

‘engaging pieces « 

1600, nd view of grip. 





Got. LINKED HINGES for reversing at 
seat backs 








Néon, ENDLESS CABLE 
GRIP +R —A watonary jaw 
ede sable, Amovable aw 
oe toy wporated by & grip lever 
shove. Used for towing in 
logan, 
séoy. STREET RAUL: 
WAY SWEEPING 
CAR. —The oie 
eal eweeper is 
‘riven from the ale 
‘by bevel gear. 











604. BQUALIZ. 
ING LEVER for dix 
‘euting the load oa 
ar springs 


60g. NOVEL CAR BRAKE—The connecting bar between 
(he brakes is adjustable for small movement of the brake lever to 

‘ring the brakes into opera 
‘ion. When the brake is 
ton from the front plt- 
form, with the car running 
either way, the sation of 
the foot whel tightens the 
brake by its fiton on the brake shoe, easening the labor of ham 
dling the brake, 


—— 


N6o6, WOODEN FRAME TURN-TABLE, showing method 
of framing. 








Moy. TRON FRAME TURN-TABLE, showing design of cast 
toon panels, Wrongheiroa top chord. 


1608. SINGLECYLIN- 
Zy DER LOCOMOTIVE 
Dy Cente crank, for nartow 








t610. PASSENGER LOCOMOTIVE —Eight-wrbeel 





‘ora, FREIGHT LOCOMOTIVE —Consliation yj. 


séry CENTRE VALYE, fo uy howe. & 


sescettasoes mevices » 





161s. DISC VALVE, for lange gas pipes, 
ec eed by pe med 9 cer 
onthe 





16:6, CENTRE GUIDE GAS HOLDER— 
A, the bolder 

‘eentre guide, 

1: tube abiding on centre guide. 

Btank, 


1617. COUNTERWEIGHTED GAS 
HOLDER. 

A, the older. 

1 the water seal 

the counter weigh, 





16:8, EXPANDING PIPE STOPPER. — A 





METER.—The tro par of bellow chanbers, A, 
‘Avare ater; Sed with gas under the sevice 
‘resrre, by which the movement of the central 
‘Tiphragm (which ae ataced pivot that move 
the arma of «rock aft foreach pir of bellows) 
a made, From the top ofthe rock shaft an arm 
revolves a spindle that operates the valve by siding it over the dit 
ferent ports to the two pais of bellow, and also revolves the goat 
train of the dial. 








x60. WET GAS METER.—Gas enter 
‘ough the hallow axis of the four compartments 
‘ofthe drum in pipe, which tums up ist above 
the water lve and fils each compartmest suc: 
easily, and by is pressure causes the drum to 
vole inthe divetion of the arrow and egiaers 
‘ona set of dias. The motion is transmited though «counter tral, 
sdapted to separate dial readings. 


6st. DRY GAS METER and regi 
tering tala. Two vertical rock shalt, C, 
D, ae vibrated alternately by the bellows 
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i624 GAS PRESSURE REGU. 
LATOR.—The gas ows in atthe bot- 
tom sod out atthe side. The inverted 
fou or basin i sealed in an annular 
ceamty by mercury and free to tse under 
‘acenivepresure and. partly to close 
the yale fn the inlet 


6as. FUEL GAS BURNER, for sioves. Made to push into 
> cook stove through 
‘hese door. ‘The foe 
cor aural gas enters 
‘he Bunsen tube a the 
fight and is farther 
‘mined with si under 
‘the caps, which ar also seveving dampers for shuting off the gas 
from one or two of the three burmers. 
1626. GAS FURNACE —The air 
Injector draws the gas into an annclar 
orale and mixes with it, forcing’ the 
‘mized gas and air through the tube to 
the furnace, 








1627. GASMEATED INCUBATOR. 
A hotwater tank heated by a small 
Dunsen burner ot lamp. 2,6 4, Cirult> 
lng pipes J regulating cocks «, ex 
pansion cop. 

1608, Thermowtat rgultor. Ther 
ona, conning of 2 corrugated meta 
apheagm between two cupped plates 

connected tothe lever of the wick gear or gas cock with a pring 
to balance the presto of x volatile ald on the opposite side of the 
‘iaphrag, which may be ether, which bails at soos F. 


= eo 


1629, ACETYLENE GAS GENERATOR, = Troubetzhoy” 
model Has water flow governed by the ie inthe holder. J Bale 

‘ssced. gas halder: Gy 
veater seal unk; B, 3, 
Eversons, to or four 
‘Rvamall water tank, 
pipe to convey water fo 
geveraory; 4, gorerm 
fog valve, operated by 
(he ie and fall of tho 
us bolder. 

630. Section of gen- 
ator, The water ot- 
ters the generators mccesiely through the loveted siphons £6.41 
pans of carbide vealed by the cap A in the annclar water tank. 





631, ACETYLENE GAS GEN. 
ERATOR—A gus holder and four 
catbide holders “The holders are coa- 
ected to 2 vertical pipe at varying 
‘eights 20 that only one at x time fs 
fe with water. ‘The water ow is rg. 
‘ated by the rise and fall of the gas 
bolder. 


‘632, AUTOMATIC GASOLINE AND. 
MANTLE LAMP.—The guscline flows 
from the reservar to the Sabaped vapor 
Inet, regulated by a needle vale, The 
‘aporser ever the lap chimey generates 
{vapor presare, The gas vapor in eed 
{ato the opposite tobe, ming wth alt and 
‘producing a at vapor gay which Bows to 
the mantle borer below. 


1635. Mande and chimney. 
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634. ACETYLENE GENER 
ATOR AND GAS HOLDER, 
—The carbide is charged into the 
small vesel suspended from the 
ons pipe, with 2 stopcock above. 
‘A counection for second carbide 
‘eael Jo alo seen, Water fom 
(be holder rune trough a flnted 
Pipe aod drips ito the sealed fue 
fel The water nore i ited by 
the Heo the older and stop the 
flow of water. ‘The small easel 





635. ACETYLENE BURNER, made of 
lava. The burner boles are at an angle of 
go on lner face of the arms The ainmiae 
fag holes ae on cach side of the arma Ger 
man. Gleason Maniacturing Company. 





636, ACETYLENE BURNER —A double 
fame borne at right angles. The small oes 
in the sides che tps allow arto enter and 
mingle with the acetylene gus before it ie 
‘goited, dhs maiog a mixture of gas and ait 
that mabes a clear fame and ssa borer, 





hyp. BAYONET JOINT.—The pin fixed in the part A 
stip Into the Lahaped slot of the piece By and by tuning 
Teche. 








8638. GUN LOCK —1, lock plate; 
2, hammer; 3, mainsping 4, tem 
bers 5, sear or tiger lever; 6, seat 











1639. COLT CYLINDER REVOLVING 
DEVICE for feearms 4, the pawl that 
xiches the circular ratchet 3; «a pring that 
ppshes the pa into the teeth of the ratchet 
D, the hammer butt to which is plnioned the 
pl andthe spring 








s6yo. MAGAZINE RIFLE, 
“Lee Metord” model 


1642. CHASSEPOT GUN —A needle gun. ‘The curridge 
In inserted by hand; the plonger rant forward abd i locked by tare 
ing ato a notch. Centre fe. 





3643. REMINGTON RIFLE—A 


Qi 





s645. “HOTCHKISS” MAGAZINE 
(GUN —The reserve catidges 
Jaze cared in the gon sock 
and Sorwarded by igh spring. 
The breach bolt draws back by 
{Be bundle, when the cartridge 
fs rsd and pushed forwatd 
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3648, “WINCHESTER” MAGAZINE RIFLE. — 





lng the carte toi 
for charging. Drawing back ofthe breech block cares the 


tamer back to es fing positon. 


1649. DISAPPEARING GUN, 
*Movctet” model. The elo, 
‘cored rick arm E is counter 
‘weighted, which balances the re 
col of the gun by its increased 
leverage. ‘The sonal connecting 






Section XIX. 
STRAIGHT LINE MOVEMENTS. 


1 rut Denon oy Macaaaaas or Mary Kons 4 Orme Nacesany 
‘Tua Sone Pont ox Panton ae Mace Moves tt Stason 


1630. STRAIGHT LINE MOTION WITH TWO 
LEVERS AND ONE LINK, 
“Levers E and G are con. 


angle ¢ at a radius equal to o. 
G is pivoted at M, swinging 
‘rough an angle ¢ at a radius 
‘equal toa. Fis a bar or link 
‘connected to the ends of bars 
E and G and having at Ba 
{point which moves ina straight 





line shown a8 X. 


6st. STRAIGHT LINE MOTION WITH TWO 
LEVERS AND THREE LINKS—Levers K and H are con- 
nected to links J, J, and LH is 
pivoted at D and swings ata radios 
‘equal to J is link connected 
toH at Gandto Lat B. Lisa 
link connected to J at Band K ate 
XK ina link pivoted at and con- 
nected to Lat C, swinging at a 
‘radius equal too, and having a link 
Teonmected to it at FT, connected 
to K at &, is also connected to H 
at EB. bam combalf the straight line motion shown by arrow S. 
CE—DF—o6it. d—e=o8oys, A, B, D mst be a 
right angles. 
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M62. STRAIGHT LINE MOTION wiTH TWO 
tog, LEVERS AND ONE LIN 
bs ‘Levers X and Z are connected by 
‘A Wa. Wes lows pred tt 
tocol Pata 2 ns 
iter pr aD an ined 
Yue ins tk coed to 
X st Ando 2 the od move ns wii ie The 
inp and alr Che beter 









1633. STRAIGHT LINE MOTION WITH ONE 

= ‘LEVER AND A SLIDING 
LINK—Lever Z is connect- 
ef to a aiding link Y. 2 is 
pivoted at D and connected to 
link ¥ at C. ¥ ie Bink con- 
nected to Z at C and toa 
sliding ck at 4, teeter ed of whch at B sd ves ix 
4 straight line as at 5. 





164 STRAIGHT LINE MOTION WITH ONE 

LEVER AND A SLIDING 
LINK—Lever ¥ is connected 
‘toa sliding ink 2, is pvot- 
ed at D and connected to Z at 
C. 2 is connected to ¥ at C 
oa sliding guide at, and the end B moves in a straight line. 





1635. STRAIGHT LINE MOTION WITH ONE 
LEVER AND TWO LINKS. 
-—Lever X is connected to slid 
. fing link Z by a link ¥. Xie 
pivoted at D and connected to 
lever ¥ at CY is connected 
— Bf} to X at Cand 2 at B. 2 is con- 
= rected to ¥ at B and to a slide 
ing guide at A. The point B moves ina straight line. 
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1636, STRAIGHT LINE MOTION WITH THREE 
LEVERS AND TWO LINKS—Levers F, H, and J are con- 





rove in straight lines, bat in opposite directions. 


16s. STRAIGHT LINE MOTION WITH TWO 

LEVERS AND ONE LINK— 
Levers H snd J are connected by 
link X. Lever H is pivoted at D 
fand connected at Eto link K. 
Lever J is pivoted at G and con 
ected to link K at F. The point 
P, when B is twice A and C is half of A, will move ina straight 
line of 28 degrees. 





1658. STRAIGHT LINE MOTION WITH TWO 

LEVERS AND ONE LINK. 
—Levers A and C connected 
Dy Tink B gives 26 degrees of 
‘straight line motion with a total 
fof $2 degrees movement of 
handle on lever A. Lever A is 
pivoted at F and connected to link B at G. Lever Cis pivoted at 
E, connected to link B at D, and P on link B moves in & straight 
tine. 
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1639. STRAIGHT LINE MOTION IN OPPOSITE 
DIRECTIONS WITH THREE LEVERS AND TWO LINKS. 
“This movement, designed for a double throw ol switch, con. 
fits of lever B pivoted at C connected to lnk B at D and to 

link G at F. Link £, pivoted to 
B at D, i connected to a liding 
frame at M, carping switch con- 
tacts Q and guided by holes in 
frame S.- Link O is comected to 
Eat N, and is pivoted to frame 
‘Sat PL Lik 6, pivoted to B at 
Fis connected ting fame 
at H carrying switch contacts 
and guided by holes in frame S. Lever Kennet to G at J 
4s pivoted to frame $ at equal the length of links G and 
E. Links K and O are halt 4. 


1660, STRAIGHT LINE MOTION WITH TWO 
LINKS AND ONE LEVER—Levers J and K are connected 
‘by lnk L. Lever X is pivoted at 
HF and comected at N to lak L. 
Lever J is pivoted at 0 snd con- 
nected to link Z at M. The point 
f» A moves in a stright line of 26 
‘degrees when of the following pro- 
portions 

o-o-2 


















£ 
p-k re 


2 
1661. OIL SWITCH MOVEMENT WITH THREE 
LEVERS AND TWO LINKS—Levers 4, H, and N are con- 


nected to links D and J and frame M. in a lever witha bandle 
‘ad connected to ink D at C. Link D, 

‘connected to lever 4 at C, 
‘Passing through frame Q, i 
connected to lever Hat E. 
Lever H, connected to lnk 
D at B, is pivoted to the 
frame Q at F and connected 
to Fink J at Z. Link J, con- 
pected to lever Hat J, is 
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‘connected to lever N at L, and is also connected to moving frame 
Mat X, which frame M carries contacts on extensions at P,P, . 
Lever N, connected to link J at L, is pivoted to frame Q at 0. 
‘This movement gives « straight line motion to the frame Mf. 
W isa wall upon whichis mounted frame Q. 


1660, OTL SWITCH MOVEMENT WITH TWO 
LEVERS AND ONE LINK—Levers 4 and F are connected 
by link D to frame J. Lever 4, with a handle, 












OIL SWITCH MOVEMENT WITH TWO 
LEVERS AND ONE LINK —Levers 4 and 2 are connected 
ty link Lt frame J. Lever A 
{pivoted to frame J at B and 
‘connected to ink L at C. Link 
1, connected to lever at C, is 
comected 10 lever Eat 'D, 
Lever B, connected to link Lat 
D, is pivoted to frame J at F 
tind connected to frame Jat H. 


i 


srasicu tine worewess 





1664. OIL SWITCH MOVEMENT WITH TWO 
LEVERS AND ONE LINK—Levers and H are connected 
by link E to frame K. Lever A, pivoted to frame K st B, is 
‘connected to link Eat D, 
Link E, connected to lever 4 
at D, is convected to lever 
at F. Lever H, connected (0 
link # at F, is pivoted to 
frame K at G and connected 
to frame Cat 1. Frame C, 
connected to lever Hat 1, by 
means of 3 slot and pin, carves extensions L, LL, which carry 
contacts. IW is the wall upon which is mounted frame K. 





1665. OIL. SWITCH MOVEMENT WITH THREE 
LEVERS AND THREE LINKS—Levers 4, E, and J are 
connected by links G and L to frame 0. Lever A, pivoted to 
frame O at B, is comected to link Q at C. Link Q, con- 





pivoted to Frame O 
‘pring Son its opposite end. Link 1, connected to link G at H, 
and lever J at K, i connected to frame W at M. Frame W, con: 
nected to lever L at Mf, carries extensions P, P, P, which carry 
contacts. 17 is the wall upon which ished the frame O. 
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Mechanical Movements, 
Devices and Appliances 


A faxcnoting compendium of early wenttrcendry machonial 
devices, hin wide ranging work covers 0 variety of applications 
‘More thon 1,800 engravings—ronging from simple diograms to 
detiled cress:sectons— iste the workings of each item, from 
simple hooks ond levers to complex machinery used in steam, 
olive, hydraulic, ct, ond elecie power, navigation, gooring, 
clocks, mining, construction, ond mere 

Compiled oso ready rlerence for inventors, dents of machanics, 
‘rtisons, ond other workers, this volime fectwes only minimal text. 
tt tre valve les in its wealth of illtrated information, offering 
the quiches! ond mos! satisfactory method of conveying the exact 
conditions of mechonicol ection and contruction 
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